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PREFACE

This document is the fifth in a series constituting a "public
record" of activities in regard to the NIH Guidelines for recombinant
DNA research.

The first four volumes cover events from February 1975 through
December 1978.

This fifth volume covers events from January 1979 through January
1980 culminating in the revised "NIH Guidelines for Research Involving
Recombinant DNA Molecules" as published in the Federal Register on
January 29, 1980. The Guidelines are presented here with certain trans-
mittal and introductory matter.

First is a memorandum of January 25, 1980, from Dr. William
Gartland, Director of the NIH Office of Recombinant DNA Activities, to
the institutional biosafety committees and to principal investigators.
Next is a letter of January 28, 1980, from Dr. Donald S. Fredrickson,
NIH Director, to the institutions receiving NIH support for recombinant
DNA research.

These are followed by sections of the Federal Regi ster (January 29,

1980) containing a Decision by the NIH Director to publish the revised
Guidelines and a copy of the Guidelines as they now stand.

The subsequent documents in this volume, arranged essentially in

chronological order, are as follows (omitting most attachments):

t Federal Register of January 15, 1979, announcing actions to be
considered at a meeting of the NIH Recombinant DNA Advisory Com-
mittee (RAC), February 15-16, 1979.

t Minutes of that meeting.

• Federal Register of April 11, 1979, promulgating actions recom-
mended at the meeting.

• Federal Register of April 2, 1979, containing a proposed NIH plan
for risk assessment.

• Federal Register of April 13, 1979, announcing actions to be con-
sidered at a meeting of the RAC, May 21-23, 1979.

• Minutes of that meeting.

t Federal Register of July 20, 1979, promulgating actions recommend-
ed at the meeting.



• Minutes of a meeting of the Federal Interagency Advisory Committee
on Recombinant DNA Research, July 17, 1979.

0 Federal Registers of July 31 and August 3, 1979, announcing actions
to be considered at a meeting of the RAC, September 6-7, 1979.

0 Minutes of that meeting.

0 Federal Register of November 30, 1979, containing proposed revised
guidelines issued for public comment, followed by a combined Deci-
sion document and Environmental Impact Assessment.

0 Most letters relevant to the revision of the NIH Guidelines and

dated November 30, 1979, or before. (In the November 30 pub-
lication, reference was made to a 312-page compilation entitled
"Background Documents on E. col

i

K-12/P1 Recommendation." It was
stated that copies could be obtained from the NIH Office of Recom-
binant DNA Activities [ORDA] and that the material would be
published in Volume 5 of this series. In consideration of cost,
however, it has been decided to print only some letters from
this compilation. The full text is still available from ORDA
[Building 31, Room 4A52, National Institutes of Health, Bethesda,
Md. 20205].) An index of all letters in this volume appears at

the back.

0 Federal Register of September 13, 1979, containing the final NIH

Risk Assessment Plan.

0 Federal Register of November 1, 1979, announcing actions to be

considered at a meeting of the RAC, December 6-7, 1979.

0 Minutes of that meeting.

0 Federal Register of January 17, 1980, promulgating actions recom-

mended at the meeting.

0 Copies of 185 letters received by January 18, 1980, commenting on

the revised Guidelines as proposed on November 30, 1979. (The

letters are analyzed in the Decision document of January 29,

1980.)

The other volumes in this series may be purchased from the Super-
intendent of Documents, U.S. Government Printing Office, Washington, D.C.

20402, or viewed in some 600 public libraries of the GP0 depository
system. The GP0 stock number of Volume 1 is 017-040-00398-6; Volume 2,

017-040-00422-2 and (supplement: Environmental Impact Statement) 017-040-

00413-3; Volume 3, 017-040-00429-0 and (appendices) 017-040-00430-3; and

Volume 4, 017-040-00443-5 and (appendices) 017-040-00442-7.

TV



CONTENTS

Memorandum on transition to revised Guidelines 1

Letter to heads of institutions receiving NIH support 5

Signs designating PI laboratories [See explanatory note, p. 5] 7

NIH Director's Decision to publish revised Guidelines 9

NIH Guidelines for Research Involving Recombinant DNA Molecules
(January 29, 1980) 15

[The following documents are essentially in chronological order.]

Federal Register announcement (January 15, 1979) of actions to
be considered at RAC meeting 43

Minutes of RAC meeting, February 15-16, 1979 47

Federal Register notice (April 11, 1979) promulgating actions 80

Recombinant DNA Research; Proposed Plan For a Program to
Assess Risks 88

Federal Register announcement (April 13, 1979) of actions to
be considered at RAC meeting 92

Minutes of RAC meeting. May 21-23, 1979 96

Federal Register notice (July 20, 1979) promulgating actions 127

Minutes of meeting of the Federal Interagency Advisory Committee
on Recombinant DNA Research, July 17, 1979 132

Federal Register announcement (July 31, 1979) of actions to be

considered at RAC meeting 144

Federal Register announcement (August 3, 1979) of actions to be

considered at RAC meeting 147

Minutes of RAC meeting, September 6-7, 1979 150

Proposed revised Guidelines of November 30, 1979 195

Decision/environmental impact assessment (November 30, 1979) 220

v



Letters received prior to November 30, 1979, commenting on

NIH Guidelines 239

Recombinant DNA Research; Final Plan For a Program To Assess the
Risks of Recombinant DNA Research 385

Federal Register announcement (November 1, 1979) of actions to be

considered at RAC meeting 390

Minutes of RAC meeting, December 6-7, 1979 394

Federal Register notice (January 17, 1980) promulgating actions . . . 429

Letters commenting on Guidelines as proposed November 30, 1979. . . . 435

Index of letters 645

vi



DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH
BETHESDA. MARYLAND 20205

January 25, 1980

MEMORANDUM

TO: Institutional Biosafety Committees and Principal Investigators

FROM: Director
Office of Recombinant DNA Activities, NIAID

SUBJECT: Transition to Revised Guidelines for Recombinant DNA Research

I. Revised Guidelines for Recombinant DNA Research

Revised Guidelines for Research Involving Recombinant DNA Molecules
will be published in the Federal Register within the next week,
and will be effective on the date of publication. Copies of the
revised Guidelines and a revised Administrative Practices Supplement
will be distributed in the near future.

The Guidelines have been revised to incorporate a new Section III-O,
"Classification of Experiments Using the E\ coli K-12 Host-Vector
Systems," and other changes that have been made since the Guidelines
were last published in their entirety in December 1978.

II. Experiments Involving E. coli K-12 Host-Vector Systems

The revised Guidelines do not provide an exemption for most
experiments involving E. coli K-12 host-vector systems. They
require the use of PI physical containment and EKl host-vector
systems as defined below. The administrative requirements for
these experiments have been changed.

The text of Section III-O is as follows:

[ 1 ]
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"III-O. Classification of Experintents Using the E. coli K-12
Host-Vector Systems. Most recombinant DNA experiments
currently being done employ E. coli K-12 host-vector
systems. These are the systems for which we have the
most experience and knowledge.

Seme experiments using E. coli K-12 host-vector systems
are prohibited (see Section I-D).

Some experiments using E. coli K-12 host-vector systems
are exempt from the Guidelines (see Section I-E).

Other experiments using E. coli K-12 shall use Pi physical
containment and, except as specified in the last paragraph
of this section, an EKl host-vector system [i.e. (a) the
host shall not contain conjugation proficient plasmids or
generalized transducing phages, and (b) lambda or lambdoid
bacteriophages or non-conjugative plasmids shall be used
as vectors] . For these experiments no Memorandum of
Understanding and Agreement (MUA) as described in
Section IV-EKL-c need be submitted, nor is any registra-
tion with NIH necessary. However, for these experiments,
prior to their initiation, investigators must submit to
their Institutional Biosafety Committee (IBC) a registra-
tion document that contains a description of (a) the

source(s) of DNA, (b) the nature of the inserted ENA
sequences, and (c) the hosts and vectors to be used.

This registration document must be dated and signed by
the investigator and filed only with the local IBC. The
IBC shall review all such proposals but such review is

not required prior to initiation of experiments. An
exception, however, which does require prior review and
approval by the IBC is any experiment in which there is

a deliberate attempt to have the E^_ coli K-12 efficiently
express any gene coding for a eukaryotic protein.

Experiments involving the insertion into E^_ coli K-12 of
ENA from prokaryotes that exchange genetic information
with E^ coli by known physiological processes will be

exempted from these Guidelines if they appear on the

'list of exchangers' set forth in Appendix A (see

Section I-E-4 )

.

For those not on the Appendix A list but which exchange
genetic information [35] with E^_ coli , experiments may be

performed with any E^ coli K-12 vector (e.g. conjugative

[2 ]
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plasmid). When a nonconjugative vector is used, the
E. coli K-12 host may contain conjugation-proficient
plasmids, either antonomous or integrated or generalized
transducing phages."

III. Pi Laboratory Practices

The Division of Safety, NIH, has prepared signs which we recommend
that you use in each Pi laboratory. The smaller one could be affixed
outside the door of a Pi laboratory. The larger one could be put
on a wall inside a PI laboratory. One set of these signs is being
distributed to each Institutional Biosafety Committee. Additional
copies of the signs can be obtained from the Office of Recombinant
DNA Activities, Room 4A52, Building 31, NIH, Bethesda, MD 20205.

IV. Use of Ff Bacteriophages

As mentioned in the decision document accompanying the proposed
revised Guidelines in the Federal Register of November 30, 1979,
and until further action by the NIH, investigators may continue
using Ff bacteriophages at the containment levels specified by the
1978 Guidelines. For example, the cloning of primate DNA in E. coli
K-12, currently proceeding at the P3 + EKl containment levels
under the 1978 Guidelines, may continue using Ff bacteriophages at
EKl, but must remain at the P3 level of physical containment.

V. Ongoing Projects and Adoption of New Containment Levels

Ongoing projects involving E. coli K-12 host-vector systems may be
carried out under the new containment levels as soon as the require-
ments of Section III-O of the Guidelines have been fulfilled. This
involves registration with the local IBC.

VI. Notification to NIH

Principal Investigators should inform ORDA and the appropriate NIH
program administrator of NIH awards if their ongoing work, which
previously required registration of a Memorandum of Understanding
and Agreement (MUA) with NIH, now involves only experiments described
in Section III-O of the revised Guidelines. This information will
be used to delete your award from the listing of awards supporting
recombinant DNA research that requires registration with NIH. If

in addition to work falling under Section III-O, an award supports

C3]
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work which continues to require registration of an MUA with NIH,
do not contact NIH at this time. Those experiments falling under
Section III-O should be deleted when you prepare an updated MUA
for experiments requiring registration with NIH.

armWilliam J. GartfLand, Jr., Ph.D.

[4 ]



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OP HEALTH
BETHESOA, MARYLAND 20014

January 28, 1980

[This letter was sent to the head of each institution
receiving NIH support for recombinant DNA research.]

A. Bartlett Giamatti, Ph.D.
President
Yale University
New Haven, CT 06520

Dear Dr. Giamatti:

A major change in the NIH Guidelines for Recombinant DNA Research will be

promulgated this week in the Federal Register . The chairman of your
institutional biosafety committee (IBC), and all NIH-supported principal

investigators doing recombinant DNA experiments, will receive direct
communication concerning the new January 1980 Guidelines from Dr. William
Gartland, Director of the NIH Office of Recombinant DNA Activities.

A large subset of experiments involving the bacterium Escherichia coli ,

strain K- 12, will no longer require submission of a Memorandum of Under-
standing and Agreement to NIH for review and approval. Contrary to reports
you may have heard, such experiments are not exempted from coverage under
the Guidelines. They must continue to be registered with and reviewed by

the IBC. The physical containment for these experiments is to be class PI.

The new Guidelines represent another step in the shift of responsibility for
surveillance for recombinant DNA research from the national to the local
level. This letter is to express my personal concern that the leadership of
all institutions conducting research under the Guidelines communicate with
their IBC and staff to ensure that the remaining conditions for conduct of

this set of experiments are carefully followed. PI containment is not
"P zero." PI requires strict observance of certain rules. Adherence to the

Guidelines is a requirement for continued NIH support of recombinant DNA
research at your institution.

Sincerely

Donald S. Fredrickson, M.D.

Director

[Two signs were enclosed with this letter, introduced by the following note:
"Very soon new signs will appear on the walls of many of your laboratories
where recanbinant DNA techniques are being used. So that you, too, will be
au courant with PI laboratory practices, I enclose these copies." —DSF]

[5 ]
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Research; Actions
Under Guidelines

AGENCY: National Institutes of Health,

PHS, HEW.
ACTION: Notice of actions under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

SUMMARY: This notice sets forth actions

taken by the Director, NIH, under the

1978 NIH Guidelines for Research
Involving Recombinant DNA Molecules
(43 FR 60108). Revised NIH Guidelines

are printed following this notice.

EFFECTIVE DATE: January 29, 1980.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J. Gartland, Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda,

Maryland 20205. (301) 496-6051.

SUPPLEMENTARY INFORMATION: I am
promulgating today revised NIH
Guidelines for Research Involving

Recombinant DNA Molecules. This

announcement is a “Decision

Document" explaining the background
and reasons for my decision.

Immediately following this

announcement there appears a copy of

the revised NIH Guidelines.

The structure of this Decision

Document is as follows:

I. History of the NIH Guidelines Through
1978.

II. Revision of the December 1978

Guidelines.

III. Analysis of Comments on Decision
Document/Environmental Impact
Assessment/Proposed Revised Guidelines as
Published For Comment in the Federal
Register on November 30, 1979 (44 FR 69210).

I. History of the NIH Guidelines Through
1978

The history leading to the issuance of

the original 1976 NIH Guidelines for

Recombinant DNA Research is

described in detail in the Environmental
Impact Statement on the 1976

Guidelines, and in the "Decision

Document” accompanying the

Guidelines in the Federal Register of

July 7, 1976. Key points in the history

included:
• The Maxine Singer-Dieter Soil letter

[Science 181, 1114, 1973) arising from the

Gordon Research Conference on Nucleic

Acids of July 1973.

• The Paul Berg et al. letter to Science

(185, 303, 1974) calling for the NIH to

establish an advisory committee to write

guidelines.

» The Asilomar conference of

February 1975.

• The work of the NIH Recombinant
DNA Advisory Committee (RAC)
through 1975, resulting in the proposed
guidelines of December 1975.

• The special meeting of the Advisory
Committee to the Director, NIH, on
February 9-10, 1976, to review the

proposed guidelines.

• Final issuance of the NIH
Guidelines on June 23, 1976 (published in

the Federal Register on July 7, 1976).

The history from the period July 1976
to December 1978 included the following

key points:

• Deliberations on revisions by the

RAC during 1977, resulting in proposed
revisions published for comment in the

Federal Register on September 27, 1977

(42 FR 49596).

• A public hearing on the revisions, at

the meeting of the Advisory Committee
to the Director, NIH, December 15-16,

1977.

• Publication for public comment in

the Federal Register on July 28, 1978 (43

FR 33042), of new proposed revised

guidelines accompanied by a detailed

Decision Document and a detailed

Environmental Impact Assessment.
• A public hearing on the proposed

revisions, chaired by the General
Counsel of HEW, on September 15, 1978.

• Publication of revised guidelines on
December 22, 1978 (43 FR 60080),

accompanied by a detailed Decision

Document and Environmental Impact
Assessment.

The entire history is extensively

documented in Volumes 1-4 of

“Recombinant DNA Research”—a series

constituting a readily available public

record of activities in regard to the NIH
Guidelines.

II. Revision of the December 1978

Guidelines

The December 1978 NIH Guidelines

for Research Involving Recombinant
DNA Molecules (43 FR 60108) include

procedures for changing the Guidelines.

As detailed in Section IV-E-l-b-(l) of

the Guidelines, this involves: (1)

publication in the Federal Register for

public comment, at least 30 days prior to

a RAC meeting, of the proposed
changes: (2) consideration of the

proposed changes by the RAC; and (3)

publication in the Federal Register of the

final decision by the Director, NIH.

In accordance with these procedures,

proposed changes in the Guidelines

appeared in the Federal Register on
January 15, 1979 (44 FR 3226), were
considered by the RAC at its February
16-17, 1979, meeting, and were
promulgated by the NIH Director in the

Federal Register on April 11, 1979 (44 FR
21730).

Proposed changes in the Guidelines

appeared in the Federal Register on
April 13, 1979 (44 FR 22314), were
considered by the RAC at its May 21-23,

1979, meeting, and were promulgated by
the NIH Director in the Federal Register

on July 20, 1979 (44 FR 42914).

Proposed changes in the Guidelines

appeared in the Federal Register on July

31, 1979 (44 FR 45088) and were
considered by the RAC at its September
6-7, 1979, meeting. Rather than

promulgating the recommended changes,

the Director, NIH, instead issued them
for 30 days of additional public

comment in the Federal Register on
November 30, 1979 (44 FR 69210).

This was in accordance with Section

IV-E-l-b-(l) of the NIH Guidelines (43

FR 60126) which says, "The Director’s

proposed decision, at his discretion, may
be published in the Federal Register for

30 days of comment before final action

is taken." What appeared in the Federal

Register on November 30 was a detailed

"Decision Document” explaining the

background and reasons for the

proposed decision, an Environmental
Impact Assessment, and proposed
revised NIH Guidelines. Included was
an analysis of many letters received

prior to November 30. Part III of the

present document contains an analysis

by the Director, NIH, of all comments
received during the period November 30,

1979 to January 18, 1980 on the Decision

Document/Environmental Impact

Assessment/Proposed Revised
Guidelines as published in the Federal

Register on November 30, 1979. All of

the changes in the Guidelines accepted

by the Director, NIH, and promulgated

today have been found by the Director,

NIH, in accordance with Section IV-E-
1-b of the NIH Guidelines, to comply
with the Guidelines and to present no
significant risk to health or the

environment.

Proposed changes in the Guidelines

appeared in the Federal Register on
November 1, 1979 (44 FR 63074), were
considered by the RAC at its December
6-7, 1979, meeting, and were
promulgated by the NIH Director in the

Federal Register on January 17, 1980 (45

FR 3552).

Immediately following this “Decision

Document,” there appears a copy of the

revised NIH Guidelines which are

effective today. These were obtained by
incorporating into the December 1978

Guidelines all the changes made
following the February 16-17, 1979, May
21-23, 1979, September 6-7, 1979, and
December 6-7, 1979, RAC meetings.

[10]
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III. Analysis of Comments on Decision

Document/Environmental Impact
Assessment/Proposed Revised
Guidelines as Published for Comment in

the Federal Register on November 30,

1979 (44 FR 69210)

III-A. Discussion at RAC Meeting on
December 6, 1979

The Decision Document/
Environmental Impact Assessment/
Proposed Revised Guidelines as sent to

the Federal Register to appear on
November 30, 1979, were simultaneously

sent to RAC members who received the

documents on November 29. The
material was discussed by the RAC at

its December 6-7, 1979, meeting. At this

meeting, the RAC Chairman presented

the document pointing out the changes
between the "if. coli K-12/P1
Recommendation” as adopted by the

RAC on September 6, 1979, and the

somewhat revised version of this

recommendation (Section III—O of the

proposed revised Guidelines) as issued

by the NIH Director for public comment
in the Federal Register on November 30,

1979. She noted that the NIH Director
.

had eliminated the reference to these

experiments as “exempt from the

Guidelines" and had added a

requirement for prior review and
approval by the IBC for experiments in

which there is a deliberate attempt to

have the E. coli K-12 efficiently express

a gene coding for a eukaryotic protein.

The Chairman asked for comments from
the RAC. Except for questions of

clarification from RAC members, which
were answered by. NIH staff, there were
no comments either on these particular

items or on the recommendations
generally. NIH staff urged RAC
members to write individually to the

NIH Director during the comment period

giving their views. (Six RAC members
did write. Four endorsed Section III—

O

of the Guidelines^Two, who had voted
against the "E. coli K-12/Pl
Recommendation" at the September 6-7,

1979, meeting, wrote. One urged the

“exemption" not be approved. The other

urged that the final decision not be
delayed.)

III-B. Public Comments

The Decision Document/
Environmental Impact Assessment/
Proposed Revised Guidelines as they

appeared in the Federal Register on
November 30, 1979, were sent out to

over 2000 people for comment—this

included the chairmen of all Institutional

Biosafety Committees registered with
NIH, all principal investigators doing
recombinant DNA experiments
supported by NIH, and all persons who
had previously requested their inclusion

on a mailing list to receive information

concerning the NIH Guidelines. During

the period up to January 18, 1980, 185

letters signed by a total of 205

individuals were received. All of these

letters: (i) are now available for public

inspection at ORDA: (ii) can be made
available (in whole or in part) to any

requester upon payment of reproduction

costs; and (iii) will be published (and

subsequently may be purchased through

the U.S. Government Printing Office) as

part of Volume 5 of "Recombinant DNA
Research," a series constituting a public

record of activities in regard to the NIH
Guidelines.

The Decision Document/
Environmental Impact Assessment
consisted of an analysis of the six

"major actions" which were
recommended favorably at the

September 6-7, 1979, RAC meeting.

These six "major actions” were: “The E.

collK-12/P1 Recommendation”:
"Proposed Amendment of Sections II—D—
l-a-(l) and III—A—1—b—(1 ) of the

Guidelines”; "Proposed Exemption for

Pseudomonas Putida and Pseudomonas
Florescens"; "Cloning in Bacillus

Subtilis and Streptomyces Coelicolor”;

"Use of Agrobacterium Tumefaciens as

a Host-Vector System"; and "Proposed
Supplement (Part VI) to the Guidelines."

The bulk of the November 30 Decision

Document/Environmental Impact
Assessment consisted of an analysis of

the "E. coli K-12/P1 Recommendation";
it was ponted out thaf'of all the

recommendations arising from the last

three meetings of the RAC [this

recommendation was] the one that has

generated the greatest number of letters

and the most discussion at the RAG
meetings.” The analysis included the

NIH Director's proposed acceptance of a

modified version of this

recommendation to become Section III—

O of the proposed revised Guidelines.

In the comment period only three

letters were received that included

comments dealing specifically with any
of the other five "major actions" i.e., all

other letters made reference to the

entire proposed revised Guidelines or

commented specifically upon the
“E

.

coli K-12/P1 Recommendation." The
remainder of this document is organized

as follows: III—B—1. Comments on The
Entire Proposed Revised Guidelines; III—

B-2. Comments on the
“E. coli K-12/P1

Recommendation” or Section III—O of

the Proposed Revised Guidelines: III—B—

3. Comments on the Proposed Revised
Guidelines Other Than Section III—O;

III—B—4. Comments on the Guidelines

Other Than Changes Recommended by
the RAC: III—C. Decision of the NIH

Director on Promulgation of Revised
Guidelines.

III-B-1. Comments on the Entire

Proposed Revised Guidelines

Eighty-three letters signed by a total

of 100 individuals were received in

support of the proposed revised

Guidelines. (Many of these

commentators also specifically endorsed
Section III—O of the proposed
Guidelines.) Comments included the

following—"I heartily support the

changes that you propose for the NIH
Guidelines for Research Involving

Recombinant DNA Molecules. I am
especially impressed by the detailed and
reasoned consideration that the

Advisory Committee (RAC) and you
have used to reach these very

enlightened decisions."
—

"This letter is

to indicate my wholehearted support of

the revisions."
—

“Although I am highly

concerned with laboratory safety, I

believe the revised guidelines are

certainly reasonable.”
—

"They are

reasonable and sensible Guidelines

which take into account the body of new
information and research experience

which has become available since the

formulation and enactment of the

original guidelines.”
—
"The proposed

new Guidelines are a very sensible step

forward. By freeing scientists from
unnecessary red tape, and
administrative delays in doing

experiments, they will appreciably

accelerate the progress of research and
the realization of its benefits."

III-B-2. Comments on the "E. coli K-12/
Pi Recommendation" or Section lll-O of
the Proposed Revised Guidelines

Comments received on the RAC’s "E.

coli K-12/P1 Recommendation” or the

NIH Director’s proposed incorporation

of a modified version of this

recommendation to become Section III—

O of the proposed revised Guidelines

are discussed below.

III-B-2-a. Endorsement of the “E. coli

K-12/P1 Recommendation ” or Section

III-O of the Proposed Revised
Guidelines

In addition to the 83 letters mentioned
above which endorsed the entire

proposed revised Guidelines, another 86

letters signed by a total of 89 individuals

were received endorsing what was
referred to as either the proposed new
"Section III-O of the Guidelines,” the

“E. coli K-12/P1 Recommendation,” or

the “decision to reclassify recombinant
DNA experiments performed in E. coli

K-12 as Pi." Thus, of the 185 letters

received, 169 supported the proposed
new Section III-O.

[ 11 ]
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These commentators included four

RAC members, and six former RAC
members. Comments included the

following
—

"Section III—O describing

experiments with E. coli K-12 host-

vector systems represents a realistic and
safe modification of some of the

previous regulations. . . . We wish to

express our confidence in the good
judgment and scientific qualifications of

the committee that has made thSse

decisions. The enormous effort in

preparing these guidelines in the interest

of all of us should earn high praise.”

—

“In Section III—O there is a classificatory

downgrading of a large group of

experiments in E. coli K-12. 1 applaud
that change. It appears to me to be
soundly based on the accumulating
experience and evaluation of real

hazards of such experiments.”
—

“For

this reason, I strongly endorse the

decentralization of control over

experiments using the E. coli K-12 Host-
Vector systems as outlined in section

III-O."
—

“I, therefore, urge adoption of

Section III-O, as a way of eliminating a

costly and time-consuming unnecessary
obstacle to research of great practical

importance as well as scientific

interest.”
—

“In particular, I specifically

endorse the revision of the guidelines

concerning the K-12 containment
(section III-O). The proposals are a

reasonable way of matching the realistic

risks with the clear benefit of removing
unnecessary administrative work.”

—
“I

believe that the category change is fully

consistent with public safety, and is

essential to permit legitimate health

related research dependent upon cloning

techniques to proceed.”
—

“I consider the

evidence overwhelming that these

experiments pose no significant hazard.”

III-B-2-b. Request that Experiments
Involving E. coli K-12 Be Exempted
from the Guidelines

Nine commentators, while indicating

their endorsement of Section III-O, also

indicated that they favored a somewhat
greater relaxation of the Guidelines.

Comments included the following
—"My

personal opinion is that the data does
not even warrant registration of these

experiments.”
—“My current view is that

even Pi containment is probably
unnecessary."

Nineteen commentators wrote
requesting that all or most experiments
with E. coli K-12 be completely
exempted from the Guidelines; this

would relax the conditions for doing

these experiments much further than I

had proposed in Section III-O of the

proposed revised Guidelines. (Some of

these commentators endorsed Section

III-O as a “step in the right direction.”)

Comments included the following
—
"To

continue Federal regulation after

evidence has been obtained that there is

no clear threat to the public health is a

waste of already dwindling Federal

scientific resources and in addition, sets

an ominous precedent for future Federal
regulatory adventures. In addition, at

the level of the working scientist or

student, the perpetration of needless
regulations, directed at imagined
hazards, undercuts our continuing

efforts to institute and make effective

safety practices governing the handling
of real pathogens and toxic agents."

On the other hand, four commentators
specifically endorsed the decision that

experiments with E. coli K-12 not be
exempted from the Guidelines, and four

commentators specifically endorsed IBC
registration of these experiments.

In my Decision Document/
Environmental Impact Assessment of

November 30, 1979, 1 discussed why I

was not proposing to exempt from the

Guidelines experiments under the “E.

coli K-12/P1 Recommendation.” As I

wrote then, and still believe is prudent
policy: "Three important safety features

for these experiments that will not be
exempt, but will according to the

proposed decision form a special class

under the Guidelines, are:

“1. Pi. Containment—Including the

ban on mouth pipetting and the

requirement that all biological wastes
shall be decontaminated. Proper
employment of Pi conditions eliminates

the primary means of E. coli escape
from the laboratory.

“2. EKl—Allowing only E. coli K-12
strains and not allowing the use of

conjugation proficient plasmids or

generalize transducing phages. This

greatly reduces the probability that any
escaping E. coli K-12 would survive and
transfer their recortibinant DNA to other

organisms.
“3. IBC Oversight—Continuing local

surveillance and registration of these

experiments.

"In addition, keeping these

experiments under the Guidelines rather

than exempting them means that any
scale-up of the experiments beyond 10

liters will require prior NIH approval.”

These important safety features apply

to the experiments described in Section

III-O of the proposed revised

Guidelines; they would not apply if

these experiments were exempted from
the Guidelines.

III-B-2-c. Request That Section III-O of
the Guidelines Not Be Promulgated

Of the 185 letters received by January
18, 1980, five said that Section III-O

and/or the proposed revised Guidelines

should not be promulgated. These five

commentators included one current and

one former RAC member. Among the

comments they made were:
1. "I urge you to extend the comment

period."

2. The NIH Director should reconsider
"the E. coli exemption as voted for by
the RAC at its September 1979 meeting."

3. "It needs emphasis that there is

currently no requirement (only a

recommendation) that institutions

require workers in this field to be
trained in good laboratory practice.”

4. Many of the arguments used to

justify this revision of the Guidelines
were used to justify a previous revision.

5. The discussion in the November 30

Decision Document “implies that

microorganisms do not ‘escape' from
laboratories in which containment is

supposed to be practiced."

6. “I continue to be disturbed that

such far-reaching policy changes are

being considered in the absence of data
from a risk-assessment program."

7. "I’m less than totally convinced by
the information in the November 30,

1979 Federal Register that it is prudent
to allow cloning of all DNA at the PI +
EKl level except where-prohibited.”

None of these commentators provided
any new scientific data.

In reply to the first comment given
above, I note that although the comment
period formally ended December 30,

1979, 1 considered all letters received*

until January 18, 1980.

In response to the second comment
given above, I note that the November
30 Decision Document/Environmental
Impact Assessment discussed in detail

why I am not in fact exempting these

experiments from the Guidelines.

In response to the third comment
given above, the NIH Guidelines do in

fact require training of workers. Section

IV-D-l-g of the Guidelines discussing

responsibilities of the Institution says

the Institution shall “Ensure appropriate

training for the IBC chairperson and
members, the BSO, Principal

Investigators (Pis), and laboratory staff

regarding the Guidelines, their

implementation, and laboratory safety.

Responsibility for training IBC members
may be carried out through the IBC
chairperson. Responsibility for training

laboratory staff may be carried out

through the PI. The Institution is

responsible for seeing that the PI has
sufficient training, but may delegate this

responsibility to the IBC.” Section IV-D-
3-a-2 says the InstitutionarBiosafety

Committee is responsible for “An
assessment of the facilities, procedures,

and practices, and of the training and
expertise of recombinant DNA
personnel.” Section IV-D-5-d-2 of the

Guidelines says the Principal

Investigator is responsible for
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"Instructing and training staff in the

practices and techniques required to

ensure safety and in the procedures for

dealing with accidents.”

In response to the fourth comment
given above, I note that this was
discussed in the November 30 Decision

Document/Environmental Impact

Assessment under the consideration of

the comments "Data Are Not Sufficient

To Justify Exemption."
In response to the fifth comment given

above, we did not mean to imply that

microorganisms do not escape from

laboratories in which containment is

practiced. Data on laboratory-acquired

infection rates at different physical

containment levels were given in the

NIH Environmental Impact Statement on
the 1976 Guidelines where it was
pointed out that "when known
hazardous agents are handled, the risk

of a laboratory-acquired infection

cannot be totally eliminated." What is

discussed in the November 30. 1979,

Decision Document/Environmental
Impact Assessment is the low
probability of E. coli K-12 escaping in

significant numbers from a Pi

laboratory. This, combined with the low
probabilities of a series of other steps

discussed in that document, leads to an
extremely low probability of hazard

arising from E. coli K-12 carrying

recombinant DNA.
In response to the sixth and seventh

comments given above that changes are

being made "in the absence of data from
a risk-assessment program," or upon
insufficient data, I must note that the

November 30 Decision Document/
Environmental Impact Assessment
discussed in detail the substantial body
of data available on the safety of E. coli

K-12 and specifically dealt with the

issue of risk-assessment under the

discussions of the comments "Delay
Any Change in the NIH Guidelines

Pending Many More Risk-Assessment
Experiments," and "Data Are Not
Sufficient to Justify Exemption” as well

as the alternative “Make No Change In

The Guidelines Until Many More Risk-

Assessment Experiments Are
Completed." I continue to believe, as I

wrote then, that the action is fully

supported by the data.

IlI-B-2-d. Comments on the Time Taken
To Promulgate the NIH Director's

Decision on This Recommendation

Fourteen commentators, including one
of the four RAC members who voted
against the "E. coli K-12/P1
Recommendation" at the September 6,

1979, RAC meeting, wrote against delay,

noting that the RAC's "E. coli K-12/P1
Recommendation" had been made in

September 1979 but not yet promulgated.

Comments included the following
—

"It is

regrettable that these revisions have

been delayed for further comment in

view of the extensive period provided

already for such comments and the

extensive discussions by the

Recombinant DNA Advisory Committee
prior to its votes. T believe that the

expense in terms of time taken from

other fruitful activities of yourself and
the many commentators on this issue

was unnecessary and extremely

wasteful."
—

“I am appalled at the

interminable delays required before a

recommendation of the RAC can be put

into effect. The procedures required by

the December 1978 guidelines are

cumbersome enough without an

additional layer of public comment,
analysis, and justification added on.

NIH and American biomedical scientists

deserve better treatment and trust from

their top health administrators."
—

"It is

disheartening to find that, even after

thorough consideration and approval by
RAC, the E. coli K-12/P1 measure
remains in administrative limbo.”

—
"The

unnecessarily long delays in

implementing the new guidelines have
adversely affected the morale of

American scientists and hampered
progress in this highly significant area of

research and development.”

On the other hand, one commentator
wrote, "I once again congratulate you on
the exemplary way in which revision of

these guidelines is being continued

while still making proposals available to

the public for scrutiny before their final

adoption.”

I am firmly committed to the

procedures of the NIH Guidelines. As
pointed out above in Section II of this

document, procedures for revising the

Guidelines involve certain mandatory
“delays" including publication of the

proposed changes in the Federal

Register for public comment, at least 30

days prior to a meeting of the RAC, and
consideration of the proposed changes

at a formal RAC meeting. For

recommendations arising from three of

the last four RAC meetings, there was
no additional public comment period.

For the recommendations made at the

September 6-7, 1979, RAC meeting,

however, I did issue my proposed
decision for an additional 30-day period

of public comment. It is my intention,

generally, in the future, to rely, in

formulating my final decision, on the

comments received in the initial

comment period, and on the

recommendations of the RAC, without

issuing a proposed decision for an
additional period of public comment.

IU-B-2-e. FfBacteriophages

Three letters discussed the use of Ff

bacteriophages. One wrote, “Nor can I

see why other E. coli K-12 host-vector

systems, such as those employing Ff

bacteriophages, are not included within

the Section IIU-O reduction." Another
wrote, "I certainly hope that this

proposal will be extended to the Ff

bacteriophages in the near future."

I discussed this in detail in my
November 30, 1979, Decision Document/
Environmental Impact Assessment
under the alternative "Include Ff

Bacteriophages (Filamentous Single

Strand Male Specific Bacteriophages

such as M13 and fd) With Lambda or

Lambdoid Bacteriophages To Be
Permissible Under the 'E. coli K-12/P1
Recommendation.’ ” There, I noted that I

would “ask the RAC to consider the use

of Ff bacteriophages again." At the

December 1979 RAC meeting, a Working
Group was appointed to consider this

issue. They will report to the RAC at its

next (March 1980) meeting. I will

consider the recommendations of the

RAC before taking action on inclusion of

Ff bacteriophages within Section III—O.

I/I-B-2-f. Requirement for IBC Prior

Review and Approval When There Is a

Deliberate Attempt To Have the E. coli

K-12 Efficiently Express a Gene Coding

for a Eukaryotic Protein

One of the differences between the
“£’. coli K-12/P1 Recommendation"
made by the RAC on September 6, 1979,

and my proposed modification of this

recommendation to become Section III—

O of the November 30, 1979,‘proposed

revised Guidelines was the addition of

the text which states, “An exception,

however, which does require prior

review and approval by the IBC is any
experiment in which there is a

deliberate attempt to have the E. coli K-
12 efficiently express any gene coding

for a eukaryotic protein."

Four commentators wrote in

opposition to this. One said that the

requirement “is in my view superfluous,

and is almost guaranteed to cause

nuisance and confusion for investigators

and IBC's. Many IBC's will understand

this section to imply that they must
require higher containment for such

experiments, and for this the guidelines

give no guidance or clarification. This

requirement will expose many
investigators to arbitrariness and
unnecessary restrictions. . . . The
Guidelines should clarify the intent of

this requirement and should explicitly

state that Pi containment is

recommended. . . Two other

commentators urged that this sentence

be eliminated. One wrote, “Failing that
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amendment, I must ask for a

clarification of the intent of the sentence

in question. As I read the relevant

paragraph, these ‘expression’

experiments are understood to be
appropriately carried out at the Pi + EKl
level of containment. I am afraid that an
alternate, presumably unintended,

reading would be that each IBC is urged

to set its own standards on these

experiments. This policy, 1 am sure you
would agree, would be disastrous."

On the other hand, three

commentators wrote in favor.
—

"I agree

with your decision to require that

experiments in which there is a

deliberate attempt to have expression of

a eukaryotic gene be reviewed and
approved by the local IBC prior to their

being performed."

In response, I do not judge this

requirement to be “superfluous." I

discussed it in my November 30, 1979,

Decision Document/Environmental
Impact Assessment under the

alternative "Treat Experiments Equally

In Which There Is Or Is Not A
Deliberate Attempt To Achieve Gene
Expression." There, I concluded the

discussion on "this issue by stating,

“Therefore, experiments in which there

is a deliberate attempt to achieve gene
expression continue to merit special

attention. . . . This will allow the IBC to

judge whether it wishes to require any
added restrictions to be placed on the

experiment, and to remain fully

informed of its progress.”

In response to the request that the

Guidelines “should explicitly state that

Pi containment is recommended,” I note

that the Guidelines do explicitly state in

Section III—O that “.
. . experiments

using E. coli K-12 shall use Pi physical

containment. . . including those "in

which there is a deliberate attempt to

have the E. coli K-12 efficiently express

any gene coding for a eukaryotic

protein. It is not NIH’s intention that the

IBC must require higher containment for

such experiments.

One commentator suggested a

rewording of this sentence as follows

—

"An exception, however, which does
require prior review and approval by the

IBC is any experiment in which there is

a deliberate attempt to have the E. coli

K-12 efficiently express as a protein

product the information carried in any
gene derived either from a eukaryotic

organism or from any virus or viroid

which infects a eukaryotic organism.” I

will have this suggestion published for

at least 30 days public comment, and
will ask the RAC to consider it at its

next (March 1980) meeting before I take

action on it.

III-B-2-g. Use ofPoorly Mobilizab/e
Plasmids

One commentator suggested that

experiments described in Section III—

O

of the Guidelines which specify that

"the host shall not contain conjugation-

proficient plasmids" add an additional

safety feature by the use of “a poorly

mobilizable plasmid. By that I mean one
that is mobilizable at frequencies of
<10" 5 by a derepressed conjugative

plasmid." I will have this suggestion

published for at least 30 days public

comment and will ask that it be
considered first by the RAC
Subcommittee on Host-Plasmid Vector
Systems, and then by the full RAC at its

March 1980 meeting, before I take action

on it.

!II-B-2-h. Trqnsfer of Clones to Other
Laboratories

One correspondent discussed "the

requirement that clones subject to the

guidelines can be transferred to other

laboratories only after the recipient

submits an approved MUA to the

supplying laboratory” and questioned

whether this should apply to clones

described in Section III—O of the

Guidelines.

Detailed instructions on the

administration of the NIH Guidelines

are contained in the “Administrative

Practices Supplement to the NIH
Guidelines for Research Involving

Recombinant DNA Molecules" (APS).

Currently, a Memorandum of

Understanding and Agreement (MUA) is

required to be submitted to NIH for each
NIH-funded recombinant DNA project

subject to the Guidelines. As described

in the APS, the MUA must contain a

statement “agreeing to abide by the

provisions of the NIH Guidelines and
the requirements of this Supplement
concerning shipment and transfer of

recombinant DNA materials." The
revised NIH Guidelines, issued today,

specify that for experiments described

in Section III-O, "no Memorandum of

Understanding and Agreement (MUA)
. . . need be submitted . . NIH will

soon issue a revised version of the APS
taking into account the changes in the

Guidelines promulgated today. At that

time, requirements concerning shipment
of clones described under Section III-O

of the Guidelines will be described.

lll-B-3. Comments on the Proposed
Revised Guidelines Other Than Section

III-O

Only three comments were received

dealing with a "major action"

recommended at the September 6-7,

1979, RAC meeting, other than the "E.

coli K-12/Pl Recommendation." These

three requested that the Proposed
Supplement (Part VI) on Voluntary

Compliance not be added to the

Guidelines. The reason given by one

commentator was that it may “lead to

unnecessary and wasteful legislative

attempts.” The other two commentators,
on the other hand, specifically called for

mandatory compliance.
In my November 30 Decision

Document, I reviewed the history of this

proposed supplement in detail including

endorsement of it by the Federal
Interagency Committee on Recombinant
DNA Research and by the RAC. In

accord with the analysis in that

document, I accept the recommendation
of these two committees to add Part VI
to the Guidelines.

III-B^t. Comments on the Guidelines
Other Than Changes Recommended by
the RAC
The Decision Document/

Environmental Impact Assessment/
Proposed Revised Guidelines, as

published for public comment on
November 30, were based upon changes
in the Guidelines recommended by the

RAC at its September 6-7, 1979, meeting.

During the comment period, five letters

were received proposing additional

changes in the Guidelines totally

unrelated to the RAC recommendations.
One commentator requested exemption
from the Guidelines of “return to host of

origin” type experiments. One
commentator requested that the

Institutional Biosafety Committee
members not affiliated with the

institution "shall be appointed by the

governing body of the community in

which the institution is situated.” Two
commentators submitted a proposed
addition to Appendix B of the

Guidelines to deal with plant pathogens.

One commentator requested elimination

of Prohibition I-D-3, and a revision of

Sublist A of Appendix A to the

Guidelines.

I will have the proposals mentioned
above under III—B—4 published for at

least 30 days public comment, and will

ask the RAC to consider them at its next

(March 1980) meeting before I take

action on them.

III-C. Decision of the NIH Director on
Promulgation of Revised Guidelines

Based on my analysis of the

comments received during this comment
period, I am today promulgating revised

NIH Guidelines for Research Involving

Recombinant DNA Molecules. They
differ from the proposed revised

Guidelines as published in the Federal

Register on November 30, 1979, by the

incorporation of the additional changes

which were recommended by the RAC
at its December 6-7, 1979, meeting, and
which were promulgated in the Federal
Register on January 7, 1980 (45 FR 3552).

Dated: January 23, 1980.

Donald S. Fredrickson,

Director, National Institutes ofHealth.

[FR Doc. 80-2821 Filed 1-28-80: 8:45 am)

BILLING CODE 4110-08-M
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I. Scope of the Guidelines

I-A. Purpose. The purpose of these

Guidelines is to specify practices for

constructing and handling (i)

recombinant DNA molecules and (ii)

organisms and viruses containing

recombinant DNA molecules.

1-B. Definitioi\ofRecombinant DNA
Molecules. In the context of these

Guidelines, recombinant DNA molecules

are defined as either (i) molecules which
are constructed outside living cells by
joining natural or synthetic DNA
segments to DNA molecules that can
replicate in a living cell, or (ii) DNA
molecules that result from the

replication of those described in (i)

above.
I-C. General Applicability. See

Section IV-B.

I-D. Prohibitions. The following

experiments are not to be initiated at the

present time.

I-D-l. Formation of recombinant
DNAs derived from the pathogenic
organisms classified

( 1 ) as Class 3, 4, or

5 (2) or from cells known
(2A )

to be
infected with such agents, regardless of

the host-vector system used.

I-D-2. Deliberate formation of

recombinant DNAs containing genes for

the biosynthesis of toxins potent for

vertebrates [2A) (e.g., botulinum or

diphtheria toxins; venoms from insects,

snakes, etc.).

I-D-3. Deliberate creation by the use

of recombinant DNA of a plant pathogen
with increased virulence and host range

beyond that which occurs by natural

genetic exchange.
{
2A

)

I-D-4. Deliberate release into the

environment of any organism containing

recombinant DNA.
I-D-5. Deliberate transfer of a drug

resistance trait to microorganisms that

are not known to acquire it naturally, if

such acquisition could compromise the

use of a drug to control disease agents in

human or veterinary medicine or

agriculture. [2A)
I-D-6. Large-scale experiments (e.g..

more than 10 liters of culture) with

organisms containing recombinant

DNAs, unless the recombinant DNAs
are rigorously characterized and the

absence of harmful sequences
established (5). (See Section IV-E-l-b-

(3)—(d).)

We differentiate between small- and
large-scale experiments with organisms
containing recombinant DNAs because
the probability of escape from
containment barriers normally increases

with increasing scale.

Experiments in Categories I-D-l to I-

D-6 may be excepted (4) from the

prohibitions (and will at that time be
assigned appropriate levels of physical

and biological containment) provided

that these experiments are expressly

approved by the Director, NIH, with

advice of the Recombinant DNA
Advisory Committee after appropriate

notice and opportunity for public
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comment. (See Section IV-E-l-b-(l)-

(e).)

Experiments in Categories I-D-l, I-D-
2, I-D-3, 1-D-5, and experiments
involving “wild type" host-vector

systems are excepted from the

prohibitions, provided that these

experiments are designed for risk-

assessment purposes and are conducted
within the NIH high-containment
facilities located in Building 41-T on the

Bethesda campus and in Building 550

located at the Frederick Cancer
Research Center. The selection of

laboratory practices and containment
equipment for such experiments shall be
approved by ORDA following

consultation with the RAC Risk-

Assessment Subcommittee and the NIH
Biosafety Committee. ORDA shall

inform RAC members of the proposed
risk-assessment projects at the same
time it seeks consultation from the RAC
Risk-Assessment Subcommittee and the

NIH Biosafety Committee. If a major
biohazard is determined, the clones will

be destroyed after the completion of the

experiment rather than retaining them in

the high containment facility. Other
clones that are non-hazardous or not of

major hazard will be retained in the high

containment.

I-E. Exemptions. It must be
emphasized that the following

exemptions^) are not meant to apply to

experiments described in the Sections I-

D-l to I-D-5 as being prohibited.

The following recombinant DNA
molecules are exempt from these

Guidelines, and no registration with NIH
is necessary:

I—E—1. Those that are not in organisms
or viruses.(5)

I-E-2. Those that consist entirely of

DNA segments from a single

nonchromosomal or viral DNA source,

though one or more of the segments may
be a synthetic equivalent.

I-E-3. Those that consist entirely of

DNA from a prokaryotic host, including

its indigenous plasmids or viruses, when
propagated only in that host (or closely

related strain of the same species) or

when transferred to another host by
well established physiological means:
also those that consist entirely of DNA
from a eukaryotic host, including its

chloroplasts, mitochondria, or plasmids
(but excluding viruses), when
propagated only in that host (or a

closely related strain of the same
species).

I-E-4. Certain specified recombinant
DNA molecules that consist entirely of

DNA segments from different species

that exchange DNA by known
physiological processes, though one or

more of the segments may be a synthetic

equivalent. A list of such exchangers

will be prepared and periodically

revised by the Director, NIH, with

advice of the Recombinant DNA
Advisory Committee, after appropriate

notice and opportunity for public

comment. (See Section IV-E-l-b-(l)-

(d).) Certain classes are exempt as of

publication of these Revised Guidelines.

The list is in Appendix A. An updated
list may be obtained from the Office of

Recombinant DNA Activities, National

Institutes of Health. Bethesda, Maryland
20205.

I-E-5. Other classes of recombinant
DNA molecules, if the Director, NIH,
with advice of the Recombinant DNA
Advisory Committee, after appropriate

notice and opportunity for public

comment, finds that they do not present

a significant risk to health or the

environment. (See Section IV-E-l-b-
(l)-(d).) Certain classes are exempt as of

publication of these Revised Guidelines.

The list is in Appendix C. An updated
list may be obtained from the Office of

Recombinant DNA Activities: National

Institutes of Health, Bethesda. Maryland
20205.

I-F. General Definitions. See Section

IV-C.

II. Containment

Effective biological safety programs
have been operative in a variety of

laboratories for many years.

Considerable information therefore

already exists for the design of physical

containment facilities and the selection

of laboratory procedures applicable to

organisms carrying recombinant
DNAs.(6-JS) The existing programs rely

upon mechanisms that, for convenience,

can be divided into two categories: (i) a

set of standard practices that are

generally used in microbiological

laboratories, and (ii) special procedures,

equipment, and laboratory installations

that provide physical barriers which are

applied in varying degrees according to

the estimated biohazard.

Experiments on recombinant DNAs,
by their very nature, lend themselves to

a third containment mechanism

—

namely, the application of highly

specific biological barriers. In fact,

natural barriers do exist which limit

either (i) the infectivity of a vector, or

vehicle, (plasmid or virus) for specific

hosts or (ii) its dissemination and
survival in the environment. The vectors

that provide the means for replication of

the recombinant DNAs and/or the host

cells in which they replicate can be
genetically designed to decrease by
many orders of magnitude the

probability of dissemination of
recombinant DNAs outside the

laboratory.

As these three means of containment
are complementary, different levels of

containment appropriate for

experiments with different recombinants
can be established by applying various

combinations of the physical and
biological barriers along with a constant

use of the standard practices. We
consider these categories of

containment separately here in order

that such combinations can be
conveniently expressed in the

Guidelines.

In constructing these Guidelines, it

was necessary to define boundary
conditions for the different levels of

physical and biological containment and
for the classes of experiments to which
they apply. We recognize that these

definitions do not take into account all

existing and anticipated information on
special procedures that will allow

particular experiments to be carried out

under different conditions than

indicated here without affecting risk.

Indeed, we urge that individual

investigators devise simple and more
effective containment procedures and
that investigators and institutional

biosafety committees recommend
changes in the Guidelines to permit their

use.

II-A. Standard Practices and
Training. The first principle of

containment is a strict adherence to

good microbiological practices.(0-75)

Consequently, all personnel directly or

indirectly involved in experiments on
recombinant DNAs must receive

adequate instruction. (See Sections IV-
D-l-g, IV-D-5-d and IV-D-8-b.). This

shall as a minimum include instructions

in aseptic techniques and in the biology

of the organisms used in the

experiments, so that the potential

biohazards can be understood and
appreciated.

Any research group working with

agents with a known or potential

biohazard shall have an emergency plan

which describes the procedures to be
followed if an accident contaminates
personnel or the environment. The
principal investigator must ensure that

everyone in the laboratory is familiar

with both the potential hazards of the

work and the emergency plan. (See

Sections IV-D-5-e and IV-D-3-d.) If a

research group is working with a known
pathogen where there is an effective

vaccine it should be made available to

all workers. Where serological

monitoring is clearly appropriate it shall

be provided. (See Sections IV-D-l-h
and IV-D-8-c.)

II—B. Physical Containment Levels.

The objective of physical containment is

to confine organisms containing

recombinant DNA molecules, and thus

[17 ]
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to reduce the potential for exposure of

the labortory worker, persons outside of

the laboratory, and the environment to

organisms containing recombinant DNA
molecules. Physical containment is

achieved through the use of laboratory

practices, containment equipment, and
special laboratory design. Emphasis is

placed on primary means of physical

containment which are provided by
laboratory practices and containment

equipment. Special laboratory' design

provides a secondary means of

protection against the accidental release

of organisms outside the laboratory or to

the environment. Special laboratory

design is used primarily in facilities in

which experiments of moderate to high

potential hazard are performed.

Combinations of laboratory practices,

containment equipment, and special

laboratory design can be made to

achieve different levels of physical

-

containment. Four levels of physical

containment, which are designated as

Pi, P2. P3, and P4, are described. It

should be emphasized that the

descriptions and assignments of

physical containment detailed below' are

based on existing approaches to

containment of pathogenic organisms.

For example, the "Classification of

Etiologic Agents on the Basis of

Hazard." (7) prepared by the Center for

Disease Control, describes four general

levels which roughly correspond to our

descriptions for Pi, P2, P3. and P4; and
the National Cancer Institute describes

three levels for research on oncogenic
viruses which roughly correspond to our

P2, P3. and P4 levels. (5)

It is recognized that several different

combinations of laboratory practices,

containment equipment, and special

laboratory design may be appropriate

for containment of specific research

activities. The Guidelines, therefore,

allow alternative selections of primary

containment equipment within facilities

that have been designed to provide P3

and P4 levels of physical containment.

The selections of alternative methods of

primary containment is dependent,

however, on the level of biological

containment provided by the host-vector

system used in the experiment.

Consideration will also be given by the

Director, NIH, w'ith the advice of the

Recombinant DNA Advisory Committee
to other combinations which achieve an
equivalent level of containment. (See

Section IV—E—1—b—(2)—(b).) Additional

material on physical containment for

plant host-vector systems is found in

Sections III—C—3 and III—C—4.

D-B-l. Pi Level.

II-B-l-a. Laborator}' Practices.

II—B—1—a—(1). Laboratory doors shall

be kept closed while experiments are in

progress.

II—B—1—a—(2). Work surfaces shall be
decontaminated daily, and immediately
following spills of organisms containing

recombinant DNA molecules.

II—B—1—a—(3). All biological wastes
shall be decontaminated before

disposal. Other contaminated materials,

such as glassware, animal cages, and
laboratory equipment, shall be
decontaminated before washing, reuse,

or disposal.

II—B—1—a—(4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

II-B-l-a-(5). Eating, drinking,

smoking, and storage of foods are not

permitted in the laboratory area in

which recombinant DNA materials are

handled.

II—B—1—a—(6). Persons shall w’ash their

hands after handling organisms
containing recombinant DNA molecules

and when they leave the laboratory.

II—B—1—a—(7). Care shall be taken in

the conduct of all procedures to

minimize the creation of aerosols.

II-B-l-a-(8). Contaminated materials

that are to be decontaminated at a site

away from the laboratory shall be
placed in a durable leak-proof container,

which is closed before removal from the

laboratory.

II—B—1—a—(9). An insect and rodent

control program shall be instituted.

II—B—1—a—( 1 0} . The use of laboratory

gowns, coats, or uniforms is

discretionary with the laboratory

supervisor.

II—B—1—a—(11). Use of the hypodermic
needle and syringe shall be avoided
when alternative methods are available.

II-B-l-a-(12). The laboratory shall be
kept neat and clean.

II-B-l-b. Containment Equipment.
Special containment equipment is not

required at the Pi level.

II-B-l-c. Special Laboratory Design.

Special laboratory design is not required

at the Pi level.

II-B-2. P2 Level.

II-B-2-a. Laboratory Practices.

II-B-2-a-(l). Laboratory doors shall

be kept closed while experiments are in

progress.

II-B-2-a-(2). Work surfaces shall be
decontaminated daily, and immediately

following spills of organisms containing

recombinant DNA molecules.

II—B—2—a—(3 ) . All laboratory wastes
shall be steam-sterilized (autoclaved)

before disposal. Other contaminated
materials such as glassware, animal

cages, laboratory equipment, and
radioactive wastes shall be

decontaminated by a means

[18]

demonstrated to be effective before

washing, reuse, or disposal.

Il-B-2-a-(4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

II—B—2—a—(5). Eating, drinking,

smoking, and storage of food are not

permitted in the laboratory area in

which recombinant DNA materials are

handled.
II-B-2-a-(6). Persons shall wash their

hands after handling organisms
containing recombinant DNA molecules
and when they leave the laboratory.

II—B—2—a—(7). Care shall be exercised

to minimize the creation of aerosols. For

example, manipulations such as

inserting a hot inoculating loop or

needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be
avoided.

II—B—2—a—(8). Contaminated materials

that are to be steam sterilized

(autoclaved) or decontaminated at a site

away from the laboratory shall be
placed in a durable leak-proof container,

which is closed before removal from the

laboratory.

II—B—2—a—(9). Only persons who have
been advised of the nature of the

research being conducted shall enter the

laboratory.

II-B-2-a-(10). The universal

biohazard sign shall be posted on all

laboratory access doors when
experiments requiring P2 containment
are in progress. Freezers and
refrigerators or other units used to store

organisms containing recombinant DNA
molecules shall also be posted with the

universal biohazard sign.

II—B—2—a—(11). An insect and rodent

control program shall be instituted.

II—B—2—a—(12). The use of laboratory

gowns, coats, or uniforms is required.

Laboratory clothing shall not be worn to

the lunch room or outside of the building

in which the laboratory is located.

II-B-2-a-(13). Animals not related to

the experiment shall not be permitted in

the laboratory.

II—B—2—a—(14). Use of the hypodermic
needle and syringe shall be avoided
when alternative methods are available.

II—B—2—a—(15). The laboratory shall be
kept neat and clean.

II—B—2—a—(16). Experiments of lesser

biohazard potential can be carried out

concurrently in carefully demarcated
areas of the same laboratory.

II-B-2-b. Containment Equipment.

Biological safety cabinets [20] shall be

used to contain aerosol-producing

equipment, such as blenders,

lyophilizers, sonicators, and centrifuges.

wrhen used to process organisms

containing recombinant DNA molecules.
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except where equipment design

provides for containment of the

potential aerosol. For example, a

centrifuge may be operated in the open
if a sealed head or safety centrifuge

cups are used.

ll-B-2-c. Special Laboratory Design.

An autoclave for sterilization of wastes
and contaminated materials shall be
available in the same building in which
organisms containing recombinant DNA
molecules are used.

II—B—3. P3 Level.

II-B-3-a. Laboratory Practices.

II—B—3—a—(1 ]. Laboratqry doors shall

be kept closed while experiments are in

progress.

Il-B-3-a-{2). Work surfaces shall be

decontaminated following the

completion of the experimental activity,

and immediately following spills of

organisms containing recombinant DNA
molecules.

II—B—3—a—(3 ). All laboratory wastes
shall be steam-sterilized (autoclaved)

before disposal. Other contaminated
materials, such as glassware, animal
cages, laboratory equipment, and
radioactive wastes, shall be
decontaminated by a method
demonstrated to be effective before

washing, reuse, or disposal.

Il-B-3-a-(4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

Il-B-3-a-(5). Eating, drinking,

smoking, and storage of food are not

permitted in the laboratory area in

which recombinant DNA materials are

handled.

II-B-3-a-{6). Persons shall wash their

hands after handling organisms
containing recombinant DNA molecules

and when they leave the laboratory.

II—B—3—a—( 7 ). Care shall be exercised

to minimize the creation of aerosols. For
example, manipulations such as

inserting a hot inoculating loop or

needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be
avoided

II—B—3—a—(8). Contaminated materials

that are to be steam-sterilized

(autoclaved) or decontaminated at a site

away from the laboratory shall be
placed in a durable leak-proof container,

which is closed before removal from the

laboratory.

II—B—3—a—(9). Entry into the laboratory

shall be through a controlled access

area. Only persons who have been
advised of the nature of the research

being conducted shall enter the

controlled access area. Only persons

required on the basis of program or

support needs shall be authorized to

enter the laboratory. Such persons shall

be advised of the nature of the research

being conducted before entry, and shall

comply with all required entry and exit

procedures.

II—B—3—a—(10). Persons under 16 years

of age shall not enter the laboratory.

II—B—3—a—(11). The universal

biohazard sign shall be posted on the

controlled access area door and on all

laboratory doors when experiments
requiring P3-level containment are in

progress. Freezers and refrigerators or

other units used to store organisms
containing recombinant DNA molecules
shall also be posted with the universal

biohazard sign.

II—B—3—a—{12). An insect and rodent
control program shall be instituted.

II—B—3—a—(13). Laboratory clothing that

protects street clothing (e.g., long-sleeve

solid-front or wrap-around gowns, no-

button or slipover jackets) shall be worn
in the laboratory. Front-button

laboratory coats are unsuitable.

Laboratory clothing shall not be worn
outside the laboratory and shall be
decontaminated before it is sent to the

laundry.

II—B—3—a—(14). Raincoats, overcoats,

topcoats, coats, hats, caps, and such
street outer-wear shall not be kept in the

laboratory.

II—B—3—a—(15). Gloves shall be worn
when handling materials requiring P3
containment. They shall be removed
aseptically immediately after the

handling procedure and
decontaminated.

U-B-3-a-(16). Animals and plants not

related to the experiment shall not be
permitted in the laboratory.

II—B—3—a—(17). Vacuum outlets shall be
protected by filter and liquid

disinfectant traps.

II—B—3—a—(18). Use of hypodermic
needle and syringe shall be avoided
when alternative methods are available.

II—B—3—a—(19). The laboratory shall be
kept neat and clean.

II—B—3—a—(20). If experiments

involving other organisms which require

lower levels of containment are to be

conducted in the same laboratory

concurrently with experiments requiring

P3-level physical containment, they

shall be conducted in accordance with

P3-level laboratory practices.

Il-B-3-b. Containment Equipment.

II—B—3—b—(1). Biological safety

cabinets (20) shall be used for all

equipment and manipulations that

produce aerosols—e.g., pipetting,

dilutions, transfer operations, plating,

flaming, grinding, blending, drying,

sonicating, shaking, centrifuging—where
these procedures involve organisms

containing recombinant DNA molecules,

except where equipment design

provides for containment of the

potential aerosol.

II—B—3—b—(2). Laboratory animals held

in a P3 area shall be housed in partial-

containment caging systems, such as

Horsfall units [19A), open cages placed

in ventilated enclosures, solid-wall and
solid-bottom cages covered by filter

bonnets, or solid-wall and solid-bottom

cages placed on holding racks equipped
with ultraviolet radiation lamps and
reflectors. (Note: Conventional caging

systems may be used, provided that all

personnel wear appropriate personal

protective devices. These shall include,

at a minimum, wrap-around gowns,
head covers, gloves, shoe covers, and
respirators. All personnel shall shower
on exit from areas where these devices

are required.

II—B—3—b—(3). Alternative Selection of
Containment Equipment. Experimental
procedures involving a host-vector

system that provides a one-step higher

level of biological containment than that

specified in Part III can be conducted in

the P3 laboratory using containment
squipment specified for the P2 level of

physical containment. Experimental
procedures involving a host-vector

system that provides a one-step lower
level of biological containment than that

specified in Part III can be conducted in

the P3 laboratory using containment
equipment specified for the P4 level of

physical containment. Alternative

combinations containment safeguards

are shown in Table 1.

[19 ]
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Table I

COMBINATIONS OF CONTAINMENT SAFEGUARDS

Classification of
experiment Alternate combination*

according to Guidelines of physical and biological containment

Physical
containment

Biological*
containment

Physical Containment

Biological
containment

Laboratory
design

specified for:

Laboratory
practice*

specified for:

Containment
equipment

specified for:

P3 HV3 P3 P3 P3 HV3
P3 HV3 P3 P3 P4 HV2

P3 HV2 P3 P3 P3 HV2
P3 HV2 P3 P3 P2 HV3
P3 ETV2 P3 P3 P4 BV1

P3 HV1 P3 P3 P3 HV1
P3 HV1 P3 P3 P2 BV2

•See Section II-O for description of biological containment.

II-B-3-c. Special Laboratory Design.

II-B-3-c-(l). The laboratory shall be
separated by a controlled access area

from areas that are open to unrestricted

traffic flow. A controlled access area is

an anteroom, a change room, an air lock

or any other double-door arrangement
that separates the laboratory from areas

open to unrestricted traffic flow.

II—B—3—c— (2 J . The surfaces of walls,

floors, and ceilings shall be readily

cleanable. Penetrations through these

surfaces shall be sealed or capable of

being sealed to facilitate space
decontamination.

II—B—3—c—(3). A foot-, elbow-, or

automatically-operated handwashing
facility shall be provided near each

primary laboratory exit area.

II—B—3—c—(4]. Windows in the

laboratory shall be sealed.

II—B—3—c— (5). An autoclave for

sterilization of wastes and contaminated
materials shall be available in the same
building (and preferably within the

controlled laboratory area) in which
organisms containing recombinant DNA
molecules are used.

II-B-3-c-(6). The laboratory shall

have a ventilation system that is

capable of controlling air movement.
The movement of air shall be from areas

of lower contamination potential to

areas of higher contamination potential

(i.e. from the controlled access area to

the laboratory area). If the ventilation

system provides positive pressure

supply air, the system shall operate in a

manner that prevents the reversal of the

direction of air movement or shall be
equipped with an alarm that would be
actuated in the event that reversal in the

direction of air movement were to occur.

The exhaust air from the laboratory area
shall not be recirculated to other areas

of the building unless the exhaust air is

filtered by HEPA filters or equivalent.

The exhaust air from the laboratory area
can be discharged to the outdoors

without filtration or other means for

effectively reducing an accidental

aerosol burden provided that it can be
dispersed clear of occupied buildings

and air intakes.

II—B—3—c—(7). The treated exhaust-air

from Class I and Class II biological

safety cabinets [20) may be discharged

either to the laboratory or to the

outdoors. The treated exhaust-air from a

Class III cabinet shall be discharged

directly to the outdoors. If the treated

exhaust-air from these cabinets is to be
discharged to the outdoors through a

building exhaust air system, it shall be
connected to this system so as to avoid

any interference with the air balance of

the cabinet and the building ventilation

system.

II-B-4. P4 Level.

II-B-4-a. Laboratory Practices.

II—B—4—a—(1 ) . Laboratory doors shall

be kept closed while experiments are in

progress.

II—B—4—a—(2). Work surfaces shall be
decontaminated following the

completion of the experimental activity

and immediately following spills of

organisms containing recombinant DNA
molecules.

II-B-4-a-(3). All laboratory wastes
shall be steam-sterilized (autoclaved)

before disposal. Other contaminated
materials such as glassware, animal
cages, laboratory equipment, and
radioactive wastes shall be
decontaminated by a method
demonstrated to be effective before

washing, reuse, or disposal.

II-B-4-a-(4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

II-B-4-a-(5). Eating, drinking,

smoking, and storage of food are not

permitted in the P4 facility.

II—B—4—a—(6). Persons shall wash their

hands after handling organisms

containing recombinant DNA molecules

and when they leave the laboratory.

II—B—4—a—(7). Care shall be exercised

to minimize the creation of aerosols. For
example, manipulations such as

inserting a hot inoculating loop or

needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be
avoided.

II—B—4—a—(8). Biological materials to

be removed from the P4 facility in a

viable or intact state shall be
transferred to a non-breakable sealed

container, which is then removed from

the P4 facility through a pass-through

disinfectant dunk tank or fumigation

chamber.
II—B—4—a—(9). No materials, except for

biological materials that are to remain in

a viable or intact state, shall be removed
from the P4 facility unless they have
been steam-sterilized (autoclaved) or

decontaminated by a means
demonstrated to be effective as they

pass out of the P4 facility. All wastes
and other materials as well as

equipment not damaged by high

temperature or steam shall be steam
sterilized in the double-door autoclave

of the P4 facility. Other materials which
may be damaged by temperature or

steam shall be removed from the P4
facility through a pass-through

fumigation chamber.
II-B-4-a-(10). Materials within the

Class III cabinets shall be removed from
the cabinet system only after being

steam-sterilized in an attached double-

door autoclave or after being contained

in a non-breakable sealed container,

which is then passed through a

disinfectant dunk tank or a fumigation

chamber.
II-B-4-a-(ll). Only persons whose

entry into the P4 facility is required to

meet program or support needs shall be
authorized to enter. Before entering,

such persons shall be advised of the

nature of the research being conducted

and shall be instructed as to the

appropriate safeguards to ensure their

safety. They shall comply with

instructions and all other required

procedures.

II—B—4—a—(12). Persons under 18 years

of age shall not enter the P4 facility.

II-B-4-a-(13). Personnel shall enter

into and exit from the P4 facility only

through the clothing change and shower
rooms. Personnel shall shower at each
egress from the P4 facility. Air locks

shall not be used for personnel entry or

exit except for emergencies.

II-B-4-a-(14). Street clothing shall be
removed in the outer side of the

clothing-change area and kept there.

Complete laboratory clothing, including

undergarments, head cover, shoes, and

[20]
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either pants and shirts or jumpsuits,

shall be used by all persons who enter

the P4 facility. Upon exit, personnel

shall store this clothing in lockers

provided for this purpose or discard it

into collection hampers before entering

the shower area.

LI—B—4—a—( 1 5). The universal

biohazard sign is required on the P4

facility access doors and on all interior

doors to individual laboratory rooms
where experiments are conducted. The
sign shall also be posted on freezers,

refrigerators, or other units used to store

organisms containing recombinant DNA
molecules.

II-B-4-a-(16). An insect and rodent
control program shall be instituted.

II—B 4 a-{17). Animals and plants not

related to the experiment shall not be
permitted in the laboratory in which the

experiment is being conducted.
II-B-4-a-{18). Vacuum outlets shall be

protected by filter and liquid

disinfectant traps.

Il-B-4-a-(19). Use of the hypodermic
needle and syringe shall be avoided
when alternate methods are available.

II—B 4 a-{20). The laboratory shall be
kept neat and clean.

II-B—4-a-(21). If experiments
involving other organisms which require

lower levels of containment are to be
conducted in the P4 facility concurrently
with experiments requiring P4-level

containment they shall be conducted in

accordance with all P4-level laboratory

practices specified in this section.

II—B—4—b. Containment Equipment
Il-B-4-b-{l). Experimental procedures

involving organisms that require PL-

level physical containment shall be
conducted either in (i) a Class 111 cabinet

system or in (ii) Class 1 or Class II

cabinets that are located in a specially

designed area in which all personnel are

required to wear one-piece positive-

pressure isolation suits.

II—B—4—b—(2). Laboratory animals
involved in experiments requiring PL-

level physical containment shall be
housed either in cages contained in

Class III cabinets or in partial-

containment caging systems (such as

Horsfall units(IdA), open cages placed
in ventilated enclosures, or solid-wall

and -bottom cages covered by filter

bonnets, or solid-wall and -bottom cages
placed on holding racks equipped with
ultraviolet irradiation lamps and
reflectors) that are located in a specially

designed area in which all personnel are

required to wear one-piece positive-

pressure suits.

II—B—4—b—(3). Alternative Selection of
Containment Equipment Experimental
procedures involving a host-vector

system that provides a one-step higher

level of biological containment than that

specified in Part III can be conducted in

the P4 facility using containment
equipment requirements specified for

the P3 level of physical containment
Alternative combinations of

containment safeguards are shown in

Table II.

Table II

CCKB IWATICIfS Of COSTTAISHEIT SATSCUAJIOS

Classification of
experiment Alternate combinations of

according to Guidelines physical and Biological containment

Physical containment

Physical
LA&oraeory Laboratory ContAknaenc

Biological* design practices equipment Biological
containment containment specified for: specified for: specified for: contai.-»ent

P4 SV1 P4 P4 P4 wv1
P4 BV1 P4 P4 # * P3 m

* Sag Section II-D for description of biological containment

.

•* In Uili caae gloves snail be warn, in addition to tbe clothing requ 1 r emer. tj
specified in 14 )

.

II-B—4-c. Special Laboratory Design.

II—B—4—c—{1 ). The laboratory shall be
located in a restricted-access facility

which is either a separate building or a

clearly demarcated and isolated zone
within a building. Clothing-change areas
and shower rooms shall be provided for

personnel entry and egress. These rooms
shall be arranged so that personnel
leave through the shower area to the

change room. A double-door ventilated

vestibule or ultraviolet air lock shall be

provided for passage of materials,

supplies, and equipment which are not

brought into the P4 facility through the

change room area.

II-B—4—c—{2). Walls, floors, and
ceilings of the P4 facility are constructed

to form an internal shell which readily

allows vapor-phase decontamination

and is animal- and insect-proof. All

penetrations through these structures

and surfaces are sealed. (The integrity

of the walls, floors, ceilings, and
penetration seals should ensure

adequate containment of a vapor-phase
decontaminant under static pressure

conditions. This requirement does not

imply that these surfaces must be
airtight)

II-B-4-c-(3). A foot-, elbow-, or

automatically-operated hand-washing
facility shall be provided near the door
within each laboratory' in which
experiments involving recombinant
DNA are conducted in open-faced
biological safety cabinets.

II-B-4-c-{4). Central vacuum systems
are permitted. The system, if provided,

shall not serve areas outside the P4

facility. The vacuum system shall

include in-line HEPA filters near each
use point or service cock. The filters

shall be installed so as to permit in-

place decontamination and replacement
Water supply and liquid and gaseous
services provided to the P4 facility shall

be protected be devices that prevent

backflow.
U-B-4-c-{5). Drinking water fountains

shall not be installed in laboratory or

animal rooms of the P4 facility. Foot-

operated water fountains are permitted

in the corridors of the P4 facility. Tbe
water service provided to such fountains

shall be protected from the water
services to the laboratory areas of the

P4 facility.

II-B-4-c-(6). Laboratory doors shall

be self-closing.

II—B—4—c—f7 ). A double-door autoclave

shall be provided for sterilization of

material passing out of the P4 facility.

The autoclave doors shall be interlocked

so that both doors will not be open at

the same time.

II—B—4—c—(8). A pass-through dunk
tank or fumigation chamber shall be
provided for removal from the P4 facility

of material and equipment that cannot
be heat-sterilized.

II-B-4-c-{9). All liquid effluents from
the P4 facility shall be collected and
decontaminated before disposal. Liquid

effluents from biological safety cabinets

and laboratory sinks shall be sterilized

by heat. Liquid effluents from the

shower and hand washing facilities may
be inactivated by chemical treatment.
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HEPA filters shall be installed in all

vents from effluent drains.

II—B—4—c—(10). An individual supply
and exhaust-air ventilation system shall

be provided. The system shall maintain
pressure differentials and directional air

-flow as required to ensure inflow from
areas outside the facility toward areas

of highest potential risk within the

facility. The system shall be designed to

prevent the reversal of air flow. The
system shall sound an alarm in the

event of system malfunction.

1 1—B—4—c— (11). Air within individual

laboratories of the P4 facility may be
recirculated if HEPA filtered.

II-B^4-c-(12). The exhaust air from
the P4 facility shall be HEPA filtered

and discharged to the outdoors so that it

is dispersed clear of occupied buildings

and air intakes. The filter chambers
shall be designed to allow in situ

decontamination before removal and to

facilitate certification testing after

replacement.

II—B—4—c—[13). The treated exhaust-air

from Class I and Class II biological

safety cabinets [20) may be discharged

directly to the laboratory room
environment or to the outdoors. The
treated exhaust-air from Class III

cabinets shall be discharged to the

outdoors. If the treated exhaust-air from
these cabinets is to be discharged to the

outdoors through the P4 facility exhaust
air system, it shall be connected to this

system so as to avoid any interference

with the air balance of the cabinets or

the facility exhaust air system.
II—B—4—c—(14). As noted in Section II-

B—4—b—(1), the P4 facility may contain

specially designed areas in which all

personnel are required to wear one-

piece positive-pressure isolation suits.

Such areas shall be airtight. The
exhaust-air from the suit area shall be
filtered by two sets of HEPA filters

installed in series, and a duplicate

filtration unit and exhaust fan shall be
provided. The air pressure within the

suit area shall be less than that in any
adjacent area. An emergency lighting

system, communication systems, and
power source shall be provided. A
double-door autoclave shall be provided
for sterilization of all waste materials to

be removed from the suit area.

Personnel who enter this area shall

wear a one-piece positive-pressure suit

that is ventilated by a life-support

system. The life-support system shall be
provided with alarms and emergency
backup air. Entry to this area is through

an airlock fitted with airtight doors. A
chemical shower air shall be provided to

decontaminate the surfaces of the suit

before removal.

II—C. Shipment. Recombinant DNA
molecules contained in an organism or

virus shall be shipped only as an
etiologic agent under requirements of

the U.S. Public Health Service and the

U.S. Department of Transportation

(Section 72.25, Part 72, Title 42, and
Sections 173.386-.388, Part 173, Title 49.

U.S. Code of Federal Regulations) as

specified below:

II—C—1 . Recombinant DNA molecules
contained in an organism or virus

requiring Pi, P2, or P3 physical

containment, when offered for

transportation or transported, are

subject to all requirements of Section

72.25(c)(l)-(5), Part 72, Title 42 CFR, and

§ 173.386-.388, Part 173, Title 49 CFR.
II-C-2. Recombinant DNA molecules

contained in an organism or virus

requiring P4 physical containment, when
offered for transportation or

transported, are subject to the

requirements listed above under II—C—

1

and are also subject to Section

72.25(c)(6), Part 72, Title 42 CFR.
II-C-3. Additional information on

packaging and shipment is given in the

“Laboratory Safety Monograph—

A

Supplement to the NIH Guideli/ies for

Recombinant DNA Research."

II—D. Biological Containment.

II—D—1. Levels of Biological

Containment. In consideration of

biological containment, the vector

(plasmid, organelle, or virus) for the

recombinant DNA and the host

(bacterial, plant, or animal cell) in which
the vector is propagated in the

laboratory will be considered together.

Any combination of vector and host

which is to provide biological

containment must be chosen or

constructed so that the following types

of “escape” are minimized: (i) survival

of the vector in its host outside the

laboratory and (ii) transmission of the

vector from the propagation host to

other nonlaboratory hosts.

The following levels of biological

containment (HV, or //ost-Uector.

systems) for prokaryotes will be
established; specific criteria will depend
on the organisms to be used. Eukaryotic

host-vector systems are considered in

Part III.

II-D-l-a. HVl. A host-vector system
which provides a moderate level of

containment. Specific systems:

II—D—1—a—(1). EKl. The host is always
E. coli K-12 or a derivative thereof, and
the vectors include nonconjugative

plasmids (e.g., pSClOl, ColEl, or

derivatives thereof
(
21-27) and variants

of bacteriophage, such as lambda (28—

33). The E. coli K-12 host shall not

contain conjugation-proficient plasmids,

whether autonomous or integrated, or

generalized transducing phages, except

as specified in Section III—0.

II—D—1—a— (2). Other Prokaryotes.

Hosts and vectors shall be, at a

minimum, comparable in containment to

E. coli K-12 with a non conjugative

plasmid or bacteriophage vector. The
data to be considered and a mechanism
for approval of such HVl systems are

described below (Section II-D-2).

II-D-l-b. HV2. These are host-vector

systems shown to provide a high level of

biological containment as demonstrated
by data from suitable tests performed in

the laboratory. Escape of the

recombinant DNA either via survival of

the organisms or via transmission of

recombinant DNA to other organisms
should be less than l/lO 8 under
specified conditions. Specific systems:

II—D—1—b—(1). For EK2 host-vector

systems in which the vector is a

plasmid, no more than one in 10 8 host

cells should be able to perpetuate a

cloned DNA fragment under the

specified nonpermissive laboratory

conditions designed to represent the

natural environment, either by survival

of the original host or as a consequence
of transmission of the cloned DNA
fragment.

II—D—1—b— (2). For EK2 host-vector

systems in which the vector is a phage,

no more than one in 10 8 phage particles

should be able to perpetuate a cloned

DNA fragment under the specified

nonpermissive laboratory conditions

designed to represent the natural

environment either (i) as a prophage (in

the inserted or plasmid form) in the

laboratory host used for phage
propagation or (ii) by surviving in

natural environments and transferring a

cloned DNA fragment to other hosts (or

their resident prophages).

II-D-l-c. HV3. These are host-vector

systems in which:

II-D-l-c-(l). All HV2 criteria are met.

II—D—1—c—(2). The vector is dependent
on its propagation host or is highly

defective in mobilizability. Reversion to

host-independence must be less than 1/

10 8 per vector genome per generation.

II-D-l-c-(3). No markers conferring

resistance to antibiotics commonly used
clinically or in agriculture are carried by
the vector, unless expression of such

markers is dependent on the

propagating host or on unique

laboratory-controlled conditions or is

blocked by the inserted DNA.
II—D—1—c— (4). The specified

containment shown by laboratory tests

has been independently confirmed by
specified tests in animals, including

primates, and in other relevant

environments.

II-D-l-c-(5). The relevant genotypic

and phenotypic traits have been
independently confirmed.
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U-D-2. Certification ofHost-Vector

Systems.

II-D-2-a. Responsibility. HVl systems

other than E. coli K-12, and HV2 and
HV3 host-vector systems, may not be
designated as such until they have been
certified by the Director, NIH.
Application for certification of a host-

vector system is made by written

application to the Office of Recombinant
DNA Activities (ORDA), National

Institutes of Health, Bethesda, Maryland
20205.

Host-vector systems that are proposed

for certification will be reviewed by the

NIH Recombinant DNA Advisory

Committee (RAC). (See Section IV-E-1-

b-(l)-(c).) This will first involve review

of the data on construction, properties,

and testing of the proposed host-vector

system by a Working Group composed
of one or more members of the RAC and
other persons chosen because of their

expertise in evaluating such data. The
Committee will then evaluate the report

of the Working Group and any other

available information at a regular

meeting. The Director, NIH is

responsible for certification after

receiving the advice of the RAC Minor
modifications of existing certified host-

vector systems, where the modifications

are of minimal or no consequence to the

properties relevant to containment may
be certified by the Director, NIH without

review by the RAC. (See Section IV—E-

lb-(3)-(0)

When new host-vector systems are

certified, notice of the certification will

be sent by ORDA to the applicant and to

all IBCs and will be published in the

Recombinant DNA Technical Bulletin.

Copies of a list of all currently certified

host-vector systems may be obtained
from ORDA at any time.

The Director, NIH may at any time

rescind the certification of any host-

vector system. (See Section IV-E-l-b-(3)-

(i).) If certification of a host-vector

system is rescinded. NIH will instruct

investigators to transfer cloned DNA
into a different system, or use the clones

at a higher physical containment level

unless NIH determines that the already

constructed clones incorporate adequate
biological containment.

Certification of a given system does
not extend to modifications of either the

host or vector component of that system.

Such modified systems must be
independently certified by the Director,

NIH. If modifications are minor, it may
only be necessary for the investigator to

submit data showing that the

modifications have either improved or

not impaired the major phenotypic traits

on which the containment of the system
depends. Substantial modifications of a

certified system require the submission

of complete testing data.

II-D-2-b. Data To Be Submitted for
Certification.

II-D-2-b-(l). HVl Systems Other than

E. Coli K-12. The following types of data

shall be submitted, modified as

appropriate for the particular system
under consideration: (i) A description of

the organism and vector, the strain’s

natural habitat and growth
requirements; its physiological

properties, particularly those related to

its reproduction and survival and the

mechanisms by which it exchanges
genetic information; the range of

organisms with which this organism
normally exchanges genetic information

and what sort of information is

exchanged; and any relevant

information on its pathogenicity or

toxicity, (ii) A description of the history

of the particular strains and vectors to

be used, including data on any
mutations which render this organism

less able to survive or transmit genetic

information, (iii) A general description

of the range of experiments

contemplated, with emphasis on the

need for developing such an HVl
system.

Il-D-2-b-(2). HV2 Systems.

Investigators planning to request HV2
certification for host-vector systems can
obtain instructions from ORDA
concerning data to be submitted [33A,

33B]. In general, the following types of

data are required: (i) Description of

construction steps, with indication of

source, properties, and manner of

introduction of genetic traits, (ii)

Quantitative data on the stability of

genetic traits that contribute to the

containment of the system, (iii) Data on
the survival of the host-vector system
under nonpermissive laboratory

conditions designed to represent the

relevant natural environment, (iv) Data
on transmissibility of the vector and/or
cloned DNA fragment under both

permissive and nonpermissive
conditions, (v) Data on all other

properties of the system which affect

containment and utility, including

information on yields of phage or

plasmid molecules, ease of DNA
isolation, and ease of transfection or

transformation, (vi) In some cases, the

investigator may be asked to submit

data on survival and vector

transmissibility from experiments in

which the host-vector is fed to

laboratory animals (e g., rodents). Such
in vivo data may be required to confirm

the validity of predicting in vivo survival

on the basis of in vitro experiments.

Data must be submitted in writing to

ORDA. Ten to twelve weeks are

normally required for review and

circulation of the data prior to the

meeting at which such data can be
considered by the NIH recombinant
DNA Advisory Committee (RAC).

Investigators are encouraged to publish

their data on the construction,

properties, and testing of proposed HV2
systems prior to consideration of the

system by the RAC and its

subcommittee. More specific

instructions concerning the type of data

to be submitted to NIH for proposed EK2
systems involving either plasmids or

bacteriophage X in R coli K-12 are

available from ORDA.
II-D-2-b-(3). HV3 Systems. Putative

HV3 systems must, as the first step in

certification, be certified as HV2
systems. Systems which meet the

criteria given above under II-D-l-(c)-l,

II-D-l-(c)-2, and II-D-l-(c)-3 will then be
recommended for HV3 testing. Tests to

evaluate various HV2 host-vector

systems for HV3 certification will be
performed by contractors selected by
NIH. These contractors will repeat tests

performed by individuals proposing the

HV2 system and, in addition, will

conduct more extensive tests on
conditions likely to be encountered in

nature. The genotypic and phenotypic

traits of HV2 systems will be evaluated.

Tests on survival and transmissibility in

and on animals, including primates, will

be performed, as well as tests on
survival in certain specified natural

environments.
II-D-3. Distribution of Certified Host-

Vectors. Certified HV2 and HV3 host-

vector systems (plus appropriate control

strains) must be obtained from the NIH
or its designees, one of whom will be the

investigator who developed the system.

NIH shall announce the availability of

the system by publication of notices in

appropriate journals.

Plasmid vectors will be provided in a

suitable host strain, and phage vectors

will be distributed as small-volume

lysates. If NIH propagates any of the

host strains or phage, a sample will be
sent to the investigator who developed

the system or to an appropriate

contractor, prior to distribution, for

verification that the material is free from

contamination and unchanged in

phenotypic properties.

In distributing the certified HV2 and
HV3 host-vector systems, NIH or its

designee will (i) send out a complete
description of the system; (ii) enumerate
and describe the tests to be performed
by the user in order to verify important

phenotypic traits; (iii) remind the user

that any modification of the system
necessitates independent approval of

the system by the NIH; and (iv) remind
the user of responsibility for notifying

ORDA of any discrepancies with the
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reported properties or any problems in

the safe use of the system.

NIH may also distribute certified HVl
host-vector systems.

III. Containment Guidelines for Covered
Experiments

Part III discusses experiments covered

by the Guidelines. The reader must first

consult Part I, where listings are given of

prohibited and exempt experiments.

Containment guidelines for

permissible experiments are given in

Part III. Changes in these levels for

specific experiments (or the assignment

of levels to experiments not explicitly

considered here) may not be instituted

without the express approval of the

Director, NIH. (See Sections IV-E-l-b-
(l)-(a), IV-E-l-b-(l)-(b), IV-E-l-b-(2}-

(b). IV-E-l-b-(2)-(c), and IV-E-l-b-(3)-

(b)-)

In the following classification of

containment criteria for different kinds

of recombinant DNAs, the stated levels

of physical and biological containment

are minimal for the experiments

designated. The use of higher levels of

biological containment
(HV3>HV2>HVl) is encouraged if they

are available and equally appropriate

for the purposes of the experiment.

Ill—O. Classification ofExperiments
Using the E. coli K-12 Host- Vector

Systems. Most recombinant DNA
experiments currently being done
employ E. coli K-12 host-vector systems.

These are the systems for which we
have the most experience and
knowledge.
Some experiments using E. coli K-12

host-vector systems are prohibited (see

Section I-D).

Some experiments using E. coli K-12
host-vector systems are exempt from the

Guidelines (see Section I-E).

Other experiments using E. coli K-12
shall use Pi physical containment and,

except as specified in the last paragraph

of this section, an EKl host-vector

system (i.e. (a) the host shall not contain

conjugation-proficient plasmids or

generalized transducing phages, and (b)

lambda or lambdoid bacteriophages or

non-conjugative plasmids shall be used

as vectors). For these experiments no
Memorandum of Understanding and
Agreement (MUA) as described in

Section IV-D-l-c need be submitted,

nor is any registration with NIH
necessary. However, for these

experiments, prior to their initiation,

investigators must submit to their

Institutional Biosafety Committee (IBC)

a registration document that contains a

description of (a) the source(s) of DNA,
(b) the nature of the inserted DNA
sequences, and (c) the hosts and vectors

to be used. This registration document

must be dated and signed by the

investigator and filed only with the local

IBC. The IBC shall review all such

proposals but such review is not

required prior to initiation of

experiments. An exception, however,

which does require prior review and
approval by the IBC is any experiment

in which there is a deliberate attempt to

have the E. coli K-12 efficiently express

any gene coding for a eukaryotic

protein.

Experiments involving the insertion

into E. coli K-12 of DNA from

prokaryotes that exchange genetic

information with E. coli by known
physiological processes will be
exempted from these Guidelines if they

appear on the “list of exchangers" set

forth in Appendix A (see Section I-E-4).

For those not on the Appendix A list

but which exchange genetic information

[35] with E. coli, experiments may be

performed with any E. coli K-12 vector

(e.g. conjugative plasmid). When a non-

conjugative vector is used, the E. coli K-
12 host may contain conjugation-

proficient plasmids, either autonomous
or integrated, or generalized transducing

phages.

III-A. Classification ofExperiments
Using Certain HVl and HV2 Host-

Vector Systems. Certain HVl and HV2
host-vector systems are assigned

containment levels as specified in the

subsections of this Section III-A. Those
so classified as of publication of these

revised Guidelines are listed in

Appendix D. An updated list may be
obtained from the Office of

Recumbinant DNA Activities, National

Institutes of Health, Bethesda, Maryland
20205.

It has been necessary, throughout this

section, to use words and terms marked
with footnote reference numbers. The
footnotes (Part V) define more fully

what the terms denote.

III-A-1. Shotgun Experiments. These
experiments involve the production of

recombinant DNAs between the vector

and portions of the specified cellular

source, preferably a partially purified

fraction. Care should be taken either to

preclude or eliminate contaminating

microorganisms before isolating the

DNA.
III-A-l-a. Eukaryotic DNA

Recombinants.

Ill—A—1—a—(1). Primates. P2 physical

containment + an HV2 host-vector or

P3 + HV1.
Ill—A—1—a—(2). Other Mammals. P2

physical containment + an HV2 host-

vector or P3 + HVl.
III-A-l-a-(3). Birds. P2 physical

containment -)- an HV2 host-vector, or

P3 + HVl.

Ill—A—1—a—(4 ) . Cold-Blooded
Vertebrates. P2 physical containment +
an HVl host-vector or Pi + HV2. If the

eukaryote is known to produce a potent

polypeptide toxin, [34) the containment

shall be increased to P3 + HV2.
Ill—A—1—a—(5). Other Cold-Blooded

Animals and Lower Eukaryotes. This

large class of eukaryotes is divided into

two groups:

1 11—A—1—a—(5)—{a ) . Species that are

known to produce a potent polypeptide

toxin(.M) that acts in vertebrates, or are

known pathogens listed in Class 2,(7) or

are known to carry such pathogens must
use P3 physical containment + an HV2
host-vector. When the potent toxin is

not a polypeptide and is likely not to be
the product of closely linked eukaryote

genes, containment may be reduced to

P3 + HVl or P2 + HV2. Species that

produce potent toxins that affect

invertebrates or plants but not

vertebrates require P2 + HV2 or R3 +
HVl. Any species that has a

demonstrated capacity for carrying

particular pathogenic microorganisms is

included in this group, unless the

organisms used as the source of DNA
have been shown not to contain those

agents, in which case they may be

placed in the following group.(2A)

III—A—1—a—(5)—(b). The remainder of

the species in this class including plant

pathogenic or symbiotic lungi that do
not produce potent toxins: P2 + HVl or

PI + HV2. However, any insect in this

group must be either (i) grown under

laboratory conditions for at least 10

generations prior to its use as a source

of DNA, or (ii) if caught in the wild, must
be shown to be free of disease-causing

microorganisms or must belong to a

species that does not carry

microorganisms causing disease in

veterbrates or plants.(2A) If these

conditions cannot be met, experiments

must be done under P3 + HVl or P2 +
HV2 containment

III-A-l-a-(6). Plants. P2 physical

containment -|- an HVl host-vector, or

PI + HV2. If the plant source makes a

potent polypeptide toxin, [34] the

containment must be raised to P3

physical containment + an HV2 host-

vector. When the potent toxin is not a

polypeptide and is likely not to be the

product of closely linked plant genes,

containment may be reduced to P3 +
HVl or P2 + HV2\2A)

III-A-l-b. Prokaryotic DNA
Recombinants. P2 + HVl or PI + HV2
for experiments with phages, plasmids

and DNA from nonpathogenic

prokaryotes which do not produce

polypeptide toxins(3-7). P3 -t- HV2 for

experiments with phages, plasmids and
DNA from Class 2 agents(7).
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HI-A-2-a. Viruses ofEukaryotes
(summary given in Table 111; see also

exception given at asterisk at end of

Appendix D).

1 1 1—A—2—a—( 1 }—(a). Nontransforming
viruses.

Ill—A—2—a—(1)—(a)—(7). Adeno-
Associated Viruses, Minute Virus of
Mice. Mouse Adenovirus (Strain FL),

and Plant Viruses. Pi physical

containment + and HVl host-vector

shall be used for DNA recombinants
produced with (i) the whole viral

genome, (ii) subgenomic DNA segments,'

or (iii) purified cDNA copies of viral

mRNA.(37)
1 11-A-2-a-{ 1HaH^l • Hepatitis B.

III-A-2-a-(l)-{a)-(2)-(a). Pi physical

containment -f an HVl host-vector shall

be used for purified 9ubgenomic DNA
segments. [38)

III—A—2—a—( 1)—(a )-{2)-{6). P2 physical

containment + an HV2 host-vector, or

P3 + HVl, shall be used for DNA
recombinants produced with the whole
viral genome or with subgenomic
segments that have not been purified to

the extent required in footnote 38.

1 1 1-A-2-a-( 1Ha H-2)-(c)- P2 physical

containment + an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

DNA recombinants derived from
purified cDNA copies of viral

mRNA.(37)
Ill-A-2-a-(l)-(aH3). Other

Nontransforming Members ofPresently

Classified Viral Families.(36)

IlI-A-2-a-(l)-{a)-{3)-{a). Pi physical

containment + an HVl host-

subgenomic DNA(33) segments or (ii)

purified cDNA copies of viral

mRNA.(37)
IlI-A-2-sa-(l}-(a)-(^H^)- Pi physical

containment + an HVl host and a

vector certified for use in an HV2
system shall be used for DNA
recombinants produced with the whole
viral genome or with subgenomic
segments that have not been purified to

the extent required in footnote 38.

Ill—A—2—a—(1 }—(a)—(b). Transforming
Viruses.(37A

)

III—A—2—a—(1 )—(b)—(7). Herpes Saimiri.

Herpes A teles, and Epstein Barr
Virus.(39)

IH—A—2—a—(1 )—(b)—

(

1H°)- Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming

subgenomic DNA segments.(33)

III-A-2-a-(l)-(b)-(7}-(f>)- P2 physical

containment + an HVl host and a

vector certified for use in an HV2
system, or P3 -|- HVl, shall be used for

(i) DNA recombinants produced with

purified subgenomic DNA segments
containing an entire transforming

gene(3S) or (ii) purified cDNA copies of

viral mRNA.(J7)
1II—A—2—a—(1 )—(b)—(J)—(cr) . P3 physical

containment + an HVl host-vector, or

P2 + HV2, shall be used for DNA
recombinants produced with the whole
viral genome or with subgenomic
segments that have not been purified to

the extent required in footnote 38.

Ill—A—2—a—(1 )—(b)—(^). Other
Transforming Members of Presently

Classified Viral Families.(36)

III—A—2—a—(1)—(b)—(^)—(o). Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming

subgenomic DNA segments. [38)

III—A—2—a—{ 1 )—(b )—(^)—(
) - P2 physical

containment + an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl. shall be used for

(i) DNA recombinants produced with the

whole viral genome, (ii) subgenomic
DNA segments containing an entire

transforming gene, (iii) purified cDNA
copies of viral mRNA, [37) or (iv)

subgenomic segments that have not

been purified to the extent required in

footnote 38.

Ill—A—2—a—(2). DNA Transcripts of
RNA Viruses.

Ill—A—2—a—(2)—(a). Retroviruses.

Ill—A—2—a—(2)—(a)—(7). Gibbon Ape.
Woolly Monkey, Feline Leukemia and
Feline Sarcoma Viruses.(39).

lII-A-2-a-(2}-(aH^Ho). Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming

subgenomic DNA segments.(33).

Ill—A—2—a—(2)—)a)—(7)—(A). P2 physical

containment + an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

DNA recombinants produced with

purified subgenomic DNA segments [38)

containing an entire transforming gene.

Ill—A—2—a—(2)—(a)—(7)—(e). P2 physical

containment + an HV2 host-vector, or

P3 + HVl, shall be used for DNA
recombinants produced with (i) the

whole viral genome, (ii) purified cDNA
copies of viral mRNA, [37) or (iii)

subgenomic segments that have not

been purified to the extent required in

footnote 38.

Ill—A—2—a—(2)—(a)—(^). Other Members
of the Family Retroviridiae.(36)

IIl-A-2-a-(2)-(a )-(2)-(o). Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming

subgenomic DNA segments. [38).

Ill—A—2—a—(2)—(a)—{^)—(i»). P2 physical

containment -t- an HVl host and a

vector certified for use in an HV2
system, or P3 -|- HVl, shall be used for

DNA recombinants produced with (i)

subgenomic DNA segments containing

an entire transforming gene, (ii) the

whole viral genome, or (iii) purified

cDNA copies of viral mRNA.(37) or (iv)

subgenomic segments that have not

been purified to the extent required in

footnote 38.

Ill—A—2—a—(2)—(b). Negative Strand
RNA Viruses. Pi physical containment

+ an HVl host-vector shall be used for

DNA recombinants produced with (i)

cDNA copies of the whole genome, (ii)

subgenomic cDNA segments, or (iii)

purified cDNA copies of viral

mRNA. (37)

III—A—2—a—(2)—(c). Plus-StrandRNA
Viruses.

1 1 1—A—2—a—(2)—(c )— (7 ) . Types 1 and 2
Sabin Poliovirus Vaccine Strains and
Strain 17D (Theiler) of Yellow Fever
Virus. Pi physical containment + an
HVl host-vector shall be used for DNA
recombinants produced with (i) cDNA
copies of the whole viral genome, (ii)

subgenomic cDNA segments, or (iii)

purified cDNA copies of viral

mRNA. (37)

III-A-2-a-(2}-(c)-{.2). Other Plus-

Strand RNA Viruses Belonging to

Presently Classified Viral Families.(36)
BILLING CODE 4110-08-M
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Table III

Hecuraneixled Containment for Cloning of Viral IWA or cDNA in Certain IIVl and IIV2 Systems Specified
in Ajpendix D

(See text for full details)

Type of viral DNA segment to be clonedT

Virus class
Subgenanic|38|

Nontransforming Segment contain-
segment irg an entire

transforming gene

Genanic*

Nortsegmented

genane

Segmented
genane

cDNA from
viral mKNA|37)

DNA

Nontransforming viruses

AAV, MVM, House Arieno (Strain FL)

Plant Viruses

Hepatitis B

Otlier

Transforming Viruses

Herpes Saimiri, II. Ateles and
EBV139I

Otlier

KNA

Retroviruses

Citibon Ape, Woolly Monkey
Fel.V and FeSV|39|

Otlier

Pi + IIVl

PI + IIVl

PI + IIVl 1 38

1

Pi + IIVl 1 38

1

PI + IIVl 1 38)

PI + IIVl 1 38|

PI + IIVl (38)

PI + IIVl ( 38)

P2 + IIV1CV140)

or P3 + IIVl 1 38

1

P2 + HV1CV(40)
or P3 + IIVl

P2 IIV1CV140)

or P3 + IIVl (38)

P2 + IIV1CV|401

or P3 + HVl

PI 4 HVl

Pi + HVl

P2 + IIV2

or P3 + IIVl

PI + HV1CV|40|

P2 + IIV2

or P3 + IIVl

P2 + IIV1CV|40|

or P3 + HVl

P2 + HV2
or P3 + HVl

P2 + IIV1CV140)

or P3 + IIVl

Pi + HVl

PI + HVl

P2 HV1CV140)

or P3 + HVl

PI + HVl

P2 + HV1CVI 40|

or P3 + HVl

P2 + HV1CV(40|
or P3 HVl

P2 IIV2

or P3 + IIVl

P2 + HV1CVI40)

or P3 + HVl

* See exception given at asterisk at end of Api*-ndix D

Table HI, continued

Hecaunended Containment for Cloning of Viral DNA or cDNA in Certain HVl and IIV2 Systems Specified
in A(>pendix D

(See text for full details)

Virus class

Type of viral DMA segment to be cloned

Subgenanicl38)

Nontrans forming Segment contain-
segment irg an entire

transforming gene

Genomic*

Nonsegmental
genane

Segmented
genane

cDNA from
viral mWA|37)

Negative-Strand RNA

Plus-Strand RNA
Types 1 and 2 Sabin Polio, 17D

Yellow Fever Vaccine Strains

Otlier

(Xjuble-Stranded RNA

Plant Viruses + Vitpids

Intracellular Viral DNA

PI + HVl

Pi + HVl

PI + IIVl (38)

PI + HVl

Pi + HVl

See text

PI + IIVl

Pi + HVl

Pi + IIVl PI + HVl

See text

P2 + IIVICVI 40)

or P3 + HVl

PI + HVl

See text

PI + HVl

Pi l HVl

Pi HVl

P2 + HV1CV|40)
or P3 + HVl

Pi + HVl

Pi + HVl

* See exception given at asterisk at end of Appendix D

BILLING CODE 4110-08-C
[26 ]
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III—A—2—a—(2)—(c)—{^)—(o). Pi physical

containment+ an.HVl host-vector shall

be used for DNA recombinants
produced with purified subgenomic
cDNA segments.

(38)

lII-A-2-a-(2)-(c)-(2)-(6). P2 physical

containment-t-an HVl host and a vector

certified for use in an HV2 system, or

P3 + HV1, shall be used for DNA
recombinants produced with (i) cDNA
copies of the whole genome, or (ii)

purified cDNA copies of viral mRNA.
[37)

III—A—a—A—(2)— (d ) . Double-Stranded
Segmented RNA Viruses. Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with (i) mixtures of

subgenomic cDNA segments, (ii) a

specific subgenomic cDNA segment, or

(iii) purified cDNA copies of viral

mRNA. (37)

III—A—2—a—(2)—(e). RNA Plant Viruses

and Plant Viroids. Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with (i) cDNA copies of the

whole viral genone, (ii) subgenomic
cDNA segments, or (iii) purified cDNA
copies of viral mRNA. [37)

III—A—2—a—(3). Intracellular Viral

DNA. Physical and biological

containment specified for shotgun

experiments with eukaryotic cellular

DNA [see Section III—A—(1)—(a)] shall be
used for DNA recombinants produced
with integrated viral DNA or viral

genomes present in infected cells.

III-A-2-b. Eukaryotic Organelle

DNAs. P2 physical containment + an
HVl host-vector, or P1 + HV2, for

mitochondrial or chloroplast DNA from
eukaryotes when the organelle DNA has
been obtained from isolated organelles.

Otherwise, the conditions given for

shotgun experiments apply.

lII-A-2-c. Prokaryotic Plasmid and
Phage DNAs. The containment levels

required for shotgun experiments with

DNA from prokaryotes apply to their

plasmids or phages (See Section III—A—
1—b).

Ill—A—3. Lowering of Containment
Levels for Characterized or Purified

DNA Preparations and Clones. Many of

the risks which might conceivably arise

from some types of recombinant DNA
experiments, particularly shotgun
experiments, would result from the

inadvertant cloning of a harmful
sequence. Therefore, in cases where the

risk of inadvertently cloning the

“wrong" DNA is reduced by prior

enrichment for the desired piece, or in

which a clone made from a random
assortment of DNAs has been purified

and the absence of harmful sequences
established, the containment conditions

for further work may be reduced. The

following section outlines the

mechanisms for-such reductions.

III-A-3-a. Purified DNA Other than

Plasmids, Bacteriophages, and Other
Viruses. The formation of DNA
recombinants from cellular DNAs that

have been purified (47) and in which the

absence of harmful sequences has been
established (J) can be carried out under
lower containment conditions than used
for the corresponding shotgun

experiment. [42) The containment may
be decreased one step in physical

containment (P4—»P3; P3—»P2; P2—>Pl)
while maintaining the biological

containment specified for the shotgun

experiment, or one step in biological

containment (HV3—HV2; HV2—HVl)
while maintaining the specified physical

containment. The institutional biosafety

committee (1BC) must review such a

reduction and the approval of the IBC
and of the NIH must be secured before

such a reduction may be put into effect.

IlI-A-3-b. Characterized Clones of
DNA Recombinants. When a cloned
DNA recombinant has been rigorously

characterized and the absence of

harmful sequences has been established

[3), experiments involving this

recombinant DNA may be carried out

under lower containment conditions,

with the prior approval of the IBC and of

NIH.
Ill—B. Experiments with Prokaryotic

Host- Vectors Other Than E. coli K-12
III—B—1. HVl dnd HV2 Systems.

Certain certified HVl and HV2 host-

vector systems appear in Appendix D.

The containment levels for these

systems are given in the subsections of

Section III—A. Other systems in the

future may be certified as HVl and HV2.
At the time of certification, the

classification of containment levels for

experiments using them will be assigned

by NIH.
Ill—B—2. Return ofDNA Segments to

Prokaryotic Non-HVl Host of Origin.

Certain experiments involving those

prokaryotes that exchange genetic

information with E. coli by known
physiological processes will be exempt
from these Guidelines if they appear on
the “list of exchangers” set forth in

Appendix A (see Section I—El—4). For a

prokaryote which can exchange genetic

information [35) with E. coli under
laboratory conditions but which is not

on the list (Host A), the following type of

experiment may be carried out under Pi

conditions without Host A having beer
approved as an HVl host: DNA from
Host A may be inserted into a vector

and propagated in E. coli K-12 under Pi

conditions. Subsequently, this

recombinant DNA may be returned to

Host A by mobilization, transformation,

or transduction and may then be

propagated in Host A in any desired

vector under Pi conditions.

For a prokaryote which does not

exchange genetic information with E.

coli (Host B), the following type of

experiment may be carried out without

Host B having been approved as an HVl
host: DNA from Host B may be inserted

into a vector and propagated in E. coli

K-12 under Pi conditions. Subsequently,

the recombinant DNA may be returned

to Host B and propagated in Host B
under Pi conditions. [43)

III—B—3. Non-HVl Systems.

Containment levels for other classes of

experiments involving non-HVl systems
may be approved by the Director, NIH.
(See Sections IV-E-l-b-(l)-(b), IV-E-1-
b—(2)—(c), and IV-E-l-b-(3)-(b).)

In those cases where genetic

exchange has not been demonstrated
between two bacterial species A and B,

neither of which is known to be
pathogenic for man, animals, or plants,

recombinant DNA experiments
involving only A and B can be
conducted under P3 containment. [2A)

III-C. Experiments with Eukaryotic
Host- Vectors.

Ill—C—1. Vertebrate Host-Vector
Systems. (44) (Summary given in Table
IV).

III-C-1-a. Polyoma Virus.

Ill—C—1—a—(1 ). Productive Virus-Cell

Interactions.

III—C—1—a—(1 )—(a ) . Defective or whole
polyoma virus genomes, with

appropriate helper, if necessary, can be
used in P2 conditions to propagate DNA
sequences:

III—C—1—a—(1)—(a)—(^ ). from bacteria of

class 1 or class 2 (7) or their phages or

plasmids, except for those that produce
potent polypeptide toxins: [34)

III—C—1—a—(1)—(a)—(^). from mice:

III—C—1—a—{1 )—(a)—{^). from eukaryotic

organisms that do not produce potent

polypeptide toxins. [34) provided that

the DNA segment is >99% pure.

III—C—1—a—(1 )—( b ) . Defective polyoma
genomes, with appropriate helper, if

necessary, can be used in P2 conditions

for shotgun experiments to propagate

DNA sequences from eukaryotic

organisms that do not produce potent

polypeptide toxins. [34)

III—O-1—a—(1)—(c). Whole virus

genomes with appropriate helper, if

necessary, can be used in P3 conditions

for shotgun experiments to propagate
DNA sequences from eukaryotic

organisms that do not produce potent

polypeptide toxins. [34)

III—0—1—a—(1)—(«J). Experiments
involving the use of defective polyoma
virus genomes to propagate DNA
sequences from eukaryotic viruses will

be evaluated by NIH on a case-by-case

basis [45) and will be conducted under

[27 ]
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the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

Ill—C—1—a—(2). Nonproductive Virus-

Cell Interactions. Defective or whole
polyoma virus genomes can be used as

vectors in P2 conditions when
production of viral particles cannot
occur (e.g., transformation of

nonpermissive cells or propagation of an
unconditionally defective recombinant
genome in the absence of helper),

provided the inserted DNA sequences
are not derived from eukaryotic viruses.

In the latter case, such experiments will

be evaluated by NIH on a case-by-case

basis (45) and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
III-C-1-b. Simian Virus 40.

Ill-C-l-b-(l). Productive Virus-Cell

Interactions.

Ill—C—1—b—(1)—(a). SV40 DNA,
rendered unconditionally defective by a

deletion in an essential gene, with

appropriate helper, can be used in P2

conditions to propagate DNA sequences
from:

III—C—1—b—(1)—(a)—(7). bacteria of Class

1 or Class 2, (7) or their phages or

plasmids, except for those that produce
potent polypeptide toxins;

(34 )

IIl-C-l-b-(l)-(a)-(2). Unifected

African green monkey kidney cell

cultures.

Ill—C—1—b—(1)—(b). SV40 DNA.
rendered unconditionally defective by a

deletion in an essential gene, with a

appropriate helper, can be used in P3

conditions to propagate DNA sequences
from eukaryotic organisms that do not

produce potent polypeptide toxins (34)

(shotgun experiments or purified DNA).
Ill—C—1—b—(1)—(c). Experiments

involving the use of defective SV40
genomes to propagate DNA sequences
from eukaryotic viruses will be
evaluated by NIH on a case-by-case

hasis[45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
Ill—C—1—b—(2). Nonproductive Virus-

Cell Interactions. Defective.or whole
SV40 genomes can be used as vectors in

P2 conditions when production of viral

particles cannot occur (e.g.,

transformation of nonpermissive cells or

propagation of an unconditionally

defective recombinant genome in the

absence of helper), provided the

inserted DNA sequences are not derived

from eukaryotic viruses. In the latter

case, such experiments will be
evaluated by NIH on a case-by-case

basis [45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
III-C-l-c. Human Adenoviruses 2 and

5.

Ill—C—1—c—(1). Productive Virus-Cell

Interactions.

Ill—C—1—c—(1)—(a). Human
adenoviruses 2 and 5, rendered
unconditionally defective by deletion of

at least two essential genes, with

appropriate helper, can be used in P3
conditions to propagate DNA sequences
from:

I II—C—1—c— (1)—(a)—(7). bacteria of Class
1 or Class 2 (7) or their phages or

plasmids except for those that produce
potent polypeptide toxins; [34]

III-C-l-c-(l)-(a)-(2). eukaryotic

organisms that do not produce potent

polypeptide toxins[34] (shotgun

experiments or purified DNA).
Ill—C—1—(c)—(1)—(b). Experiments

involving the use of unconditionally

defective human adenovirus 2 and 5

genomes to propagate DNA sequences
from eukaryotic viruses will be
evaluated by NIH on a case-by-case

basis [45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

Ill—C—1—c—(2). Nonproductive Virus-

Cell Interactions. Defective or whole
human adenovirus 2 and 5 genomes can
be used as vectors in P2 conditions

when production of viral particles

cannot occur (e.g., transformation of

nonpermissive cells or propagation of an
unconditionally defective recombinant
genome in the absence of helper),

provided the inserted DNA sequences
are not derived from eukaryotic viruses.

In the latter case, such experiments will

be evaluated by NIH on a case-by-case

basis (45) and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
Ill—C—1—d. Murine Adenovirus Strain

FL. -

III—C—1—d—(1). Productive Virus-Cell

Interactions.

Ill—C—1—d—(1 )—( a ) . Unconditionally

defective murine adenovirus strain FL
genomes, with appropriate helper, can

be used in P2 conditions to propagate

DNA sequences from:

III—C—1—d—(1)—(a)—(7). bacteria of Class

1 or Class 2 (7) or their phages or

plasmids except for those that produce
potent polypeptide toxins;[34]

III-C-l-d-(l)-(a)-(2). eukaryotic

organisms that do not produce potent

polypeptide toxins[34] (shotgun

experiments or purified DNA).
Ill—C—1—d—(1)—(b). Experiments

involving the use of whole murine
adenovirus strain FL genomes to

propagate DNA sequences from

[28 ]

prokaryotic or eukaryotic organisms will

be evaluated by NIH on a case-by-case
basis[45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
Ill—C—1—d—(1)—(c). Experiments

.involving the use of unconditionally

defective murine adenorvirus strain FL
genomes to propagate DNA sequences
from eukaryotic viruses will be
evaluated by NIH on a case-by-case

basis (45) and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
Ill—C—1—d—(2). Nonproductive Virus-

Cell Interactions. Defective or whole
murine adenovirus strain FL genomes
can be used as vectors in P2 conditions

when production of viral particles

cannot occur (e.g., transformation of

nonpermissive cells or propagation of an
unconditionally defective recombinant
genome in the absence of helper),

provided the inserted DNA sequences
are not derived from eukaryotic viruses.

In the latter case, such experiments will

be evaluated by NIH on a case-by-case

basis [45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

III-C-1-e. All Other Potential Viral

Vectors.

Ill—C—1—e—(1). Experiments involving

recombinant DNA molecules containing

viral DNA segments consisting of 25% or

less of the virus genome can be done:

III—C—1—e—(1 )— (a ) . in P2 conditions

when the recombinant DNA is to be
integrated into the cell genome or is

known to replicate as a plasmid in cells

in culture, provided the additional DNA
sequences are not derived from a

eukaryotic virus.'In the latter case, such

experiments will be evaluated by NIH
on a case-by-case basis [45] and will be
conducted under the prescribed physical

and biological containment conditions.

(See Section IV—E—1—b—(3)—(c).)
Ill—C—1—e—(1)—(b). under physical and

biological containment conditions to be
determined by NIH (45) when a viral

helper will be used to propagate DNA
sequences from prokaryotic or

eukaryotic organisms. (See Section IV-
E—1—b—(3)—(c).)

Ill—C—1—e—(2). Experiments involving

the use of other whole or defective virus

genomes to propagate DNA sequences
from prokaryotic or eukaryotic

organisms (and viruses), or as vectors to

transform nonpermissive cells, will be
evaluated by NIH on a case-by-case

basis (45) and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)
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NLH will also review on a case-by-

case basis
(
45

)
all experiments involving

the use of virus vectors in animals and
will prescribe the physical and
biological containment conditions

appropriate for such studies. (See

Section IV-E-l-b-(3Hc).)
Ill—C—1—f. Nonviral Vectors.

Organelle, plasmid, and chromosomal
DNAs may be used as vectors. DNA
recombinants formed between such

vectors and host DNA, when propagated

only in that host (or a closely related

strain of the same species), are exempt
from these Guidelines (see Section I-E).

DNA recombinants formed between
such vectors and nonviral DNA from

cells other than the host species require

only Pi physical containment for cells in

culture since vertebrate cells in tissue

culture inherently exhibit a very high

level of containment. Recombinants
involving viral DNA or experiments

which require the use of the whole
animals will be evaluated by NIH on a

case-by-case basis [45).

Ill—C—2. Invertebrate Host-Vector
Systems.

IIl-C-2-a. Insect Viral Vectors. As
soon as information becomes available

on the host range restrictions and on the

infectivity. persistence, and integration

of the viral DNA in vertebrate and
invertebrate cells, experiments involving

the use of insect viruses to propagate
DNA sequences will be evaluated by
NIH on a case-by-case [45) and will be
conducted under the recommended
physical containment conditions. (See

Section IV-E-l-b-(3)-(c).}

Ill—C—2—b. Nonviral Vectors.

Organelle, plasmid, and chromosomal
DNAs may be used as vectors. DNA
recombinants formed between such
vectors and host DNA, when propagated
only in that host (or a closely related

strain of the same species), are exempt
from these Guidelines (see Section I-E).

DNA recombinants formed between
such vectors and DNA cells from other

than the host species require Pi physical

containment for invertebrate cells in

culture since invertebrate cells in culture

inherently exhibit a very high level of

containment. Experiments which require

the use of whole animals will be

Table IV

evaluated by NIH on a case-by-case

basis [45).

Ill—C—3. Plant Viral Host- Vector

Systems. The DNA plant viruses which
could currently serve as vectors for

cloning genes in plants and plant cell

protoplasts are Cauliflower Mosaic
Virus (CaMV) and its close relatives

[2A) which have relaxed circular

double-stranded DNA genomes with a

molecule weight of 4.5 X 10 6
, and Bean

Golden Mosaic Virus (BGMV) and
related viruses with small (<10 s

daltons) single-stranded DNA genomes.
CaMV is spread in nature by aphids, in

which it survives for a few hours.

Spontaneous mutants of CaMV which
lack a factor essential for aphid
transmission arise frequently. BGMV is

spread in nature by whiteflies, and
certain other single-stranded DNA plant

viruses are transmitted by leafhoppers.

The DNA plant viruses have narrow
host ranges and are relatively difficult to

transmit mechanically ta plants. For this

reason, they are most unlikely to be
accidentally transmitted from spillage of

purified virus preparations.

Recommended Containment for Recombinant ENA Research Using Eukaryotic Viral Vectors
(See text for full details)

Vector ENA Productive virus-cell interactions
Nonproductive
virus-cell
interactions (46)

'type of DNA insert
Prokaryotic Eukaryotic

Shotgun Purified Shotgun Purified[47)
Natural host Other

Eukaryotic
viral

TT Polyana

Intact Genome P2 P2 P2 P3 P2 CBC* P2

Deleted Genome P2 P2 P2 P2 P2 CBC* P2

2. SV40

Intact Gencme P2
Deleted Genome P2 P2 P2 P3 P3 CBC* P2

3. Human M2 and Ad5

Deleted Genome P3 P3 P3 P3 P3 CBC* P2

4. House Adenovirus
(Strain EL)

Intact Genome CBC* CBC* CBC* CBC* CBC* CBC* P2
Deleted Genome P2 P2 P2 P2 P2 CBC* P2

5. Insect Viruses CBC* CBC* CBC* CBC* CBC* CBC* —
6 . Plant Viruses

(CaMV and BOW)
** •* ** •* ** CBC* —

7. All other potential
Viral vectors

CBC* CBC* CBC* CBC* CBC* CBC* CBC*

*CBC » case-by-case [45]

“See text

When these viruses are used as

vectors in intact plants, or propagative

plant parts, the plants shall be grown
under Pi conditions—that is, in either a

limited access greenhouse or plant

growth cabinet which is insect-

restrictive, preferably with positive air

pressure, [2A) and in which an insect

fumigation regime is maintained. Soil,

plant pots, and unwanted infected

materials shall be removed from the

greenhouse or cabinet in sealed insect-
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proof containers and sterilized. It is not

necessary to sterilize run-off water from
the infected plants, as this is not a

plausible route for secondary infection.

When the viruses are used as vectors in

tissue cultures or in small plants in

axenic cultures, no special containment
is necessary. Infected plant materials

which have'to be removed from the

greenhouse or cabinet for further

research shall be maintained under
insect-restrictive conditions. These
measures provide an entirely adequate
degree of containment. They are similar

to those required in many countries for

licensed handling of “exotic” plant

viruses.

The CaMV strain used as a cloning

vector shall be a mutant that lacks the

aphid transmission factor.

The viruses or their DNA may also be
useful as vectors to introduce genes into

plant protoplasts. The fragility of plant

protoplasts combined with the

properties of the viruses provides

adequate safety. Since no risk to the

environment from the use of the DNA
plant virus/protoplast system is

envisaged, no special containment is

necessary, except as described in the

following paragraph.

Experiments involving the use of plant

virus genomes to propagate DNA
sequences from eukaryotic viruses will

be evaluated by NIH on a case-by-case

basis [45) and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3 )-( c ) •

)

III-C-4. Plant Host- Vector Systems
Other than Viruses. Organelle, plasmid,

and chromosomal DNAs may be used as

vectors. DNA recombinants formed
between such vectors and host DNA,
when propagated only in that host (or a

closely related strain of the same
species), are exempt from these

Guidelines (See Section I—E). DNA
recombinants formed between such
vectors and DNA from cells other than

the host species require P2 physical

containment. The development of host-

vector systems that exhibit a high level

of biological containment, such as those

using protoplasts or undifferentiated

cells in culture, permit (2A) a decrease
in the physical containment to PI.

Intact plants or propagative plant

parts which cannot be grown in a

standard P2 laboratory because of their

large size may be grown under the Pi

conditions described above in Section
III—C—3, except that (i) sterilization of

run-off water is required where this is a
plausible route for secondary infection

and (ii) the standard P2 practices are

adopted for microbiological work.

Ill—C—5. Fungal or Similar Lower
Eukaryotic Host-Vector Systems.

Certain certified HVl and HV2 host-

vector systems appear in Appendix D.

The containment levels for these

systems are given in the subsection of

Section III—A. Other systems in the

future may be certified as HVl and HV2.
At the time of certification, they may be
added to Appendix D (and thus the

containment levels for thdr use will be
those of the subsections of Section III—

A). Alternatively, at the time of their

certification, another classification of

containment levels for experiments
using them may be assigned by NIH.

In addition to the experiments
described above, the-following

experiments may be carried out without
the eukaryotic host (Host C) having
been approved as an HVl host: DNA
from Host C may be inserted into a

vector and propagated in E. coli K-12
under PI conditions. Subsequently, this

recombinant DNA may be returned to

Host C and propagated there under Pi
conditions. [43)

Containment levels for other classes

of experiments involving non-HVl
systems may be expressly approved by
the Director, NIH. (See Sections IV-E-1-
b—(1 j— (b), IV-E-l-b-(2)-(c), and IV-E-1-
b-(3)-(b).)

III—C—6. Return ofDNA Segments to a
Higher Eukaryotic Host of Origin. DNA
from a higher eukaryote (Host D) may
be inserted into a vector and propagated
in E. coli K-12 under Pi containment
conditions. Subsequently, this

recombinant DNA may be returned to

Host D and propagated under conditions

of physical containment comparable to

PI and appropriate to the organism
under study. [2A)

III-C-7. Transfer of cloned DNA
Segments to Eukaryotic Organisms

III-C-7-a. Transfer to Non-human
Vertebrates. DNA from any
nonprohibited source [Section I-D],

except for greater than one quarter of a

eukaryotic viral genome, which has
been cloned and propagated in E. coli

under PI conditions, may be transferred

with the E. coli vector used for cloning

to any eukaryotic cells in culture or to

any non-human vertebrate organism and
propagated under conditions of physical

containment comparable to PI and
appropriate to the organism under study

[2A). Transfers to any other host will be
considered by the RAC on a case-by-

case basis [45).

III-C-7-b. Transfer to Higher Plants.

DNA from any nonprohibited source

[Section I-D] which has been cloned

and propagated in E. coli under PI

conditions, may be transferred with the

E. coli vector used for cloning to any
higher plant organisms (angiosperms
and Gymnosperms) and propagated
under conditions of physical

containment comparable to Pi and
appropriate to the organism under study
[2A). Intact plants or propagative plant

parts may be grown under Pi conditions

described under Section III—C—3.

Containment must be modified to ensure
that the spread of pollen, seed or other

propagules is prevented. This can be
accomplished by conversion to negative

pressure in the growth cabinet or

greenhouse or by physical entrapment
by "bagging” of reproductive structures.

Transfers to any other plant organisms
will be considered on a case-by-case

basis [45).

III-D. Complementary DNAs. Specific

containment levels are given in Section

III-A-2-a (see also last column of Table
III) for complementary DNA (cDNA)/)f
viral mRNA. For the other Sections of

the Guidelines, where applicable,

cDNAs synthesized in vitro are included

within each of the above classifications.

For example, cDNAs formed from
cellular RNAs that are not purified and
characterized are included under III—A—
1, shotgun experiments; cDNAs formed
from purified and characterized RNAs
are included under III—A—3; etc.

Due to the possibility of nucleic acid

contamination of enzyme preparations

used in the preparation of cDNAs, the

investigator must employ purified

enzyme preparations that are free of

viral nucleic acid.

Ill—E. Synthetic DNAs. If the synthetic

DNA segment is, likely to [2A) yield a

potentially harmful polynucleotide or

polypeptide (e.g., a toxin or a

pharmacologically active agent), the

containment conditions must be as

stringent as would be used for

propagating the natural DNA
counterpart.

If the synthetic DNA sequence codes
for a harmless product, [2A) it may be
propagated at the same containment
level as its purified natural DNA
counterpart. For example, a synthetic

DNA segment which corresponds to a

nonharmful gene of birds, to be
propagated in Saccharomyces
cerevisiae, would require P2 phyical

containment plus an HVl host-vector, or

P1 + HV2.
If the synthetic DNA segment is not

expressed in vivo as a polynucleotide or

polypeptide product, the organisms

containing the recombinant DNA
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molecule are exempt (•#) from the

Guidelines.

IV. Roles and Responsibilities

1V-A. Policy. Safety in activities

involving recombinant DNA depends on
the individual conducting them. The
Guidelines cannot anticipate every

possible situation. Motivation and good
judgment are the key essentials to

protection of health and the

environment.
The Guidelines are intended to help

the Institution, the Institutional

Biosafety Committee (1BC). the

Biological Safety Officer, and the

Principal Investigator determine the

safeguards that should be implemented.

These Guidelines will never be complete

or final, since all conceivable

experiments involving recombinant
DNA cannot be foreseen. Therefore, it is

the responsibility of the Institution and
those associated with it to adhere to the

purpose of the Guidelines as well as to

their specifics.

Each Institution (and the IBC acting

on its behalf] is responsible for ensuring

that recombinant DNA activities comply
with the Guidelines. General recognition

of institutional authority and
responsibility properly establishes

accountability for safe conduct of the

research at the local level.

The following roles and
responsibilities constitute an
administrative framework in which
safety is an essential and integral part of

research involving recombinant DNA
molecules. Further clarifications and
interpretations of roles and
responsibilities will be issued by NIH as

necessary.

IV-B. General Applicability. The
Guidelines are applicable to all

recombinant DNA research within the

United States or its territories which is

conducted at or sponsored by an
Institution that receives any support for

recombinant DNA research from NIH.
This includes research performed by
NIH directly.

An individual receiving support for

research involving recombinant DNA
must be associated with or sponsored

by an Institution that can and does
assume the responsibilities assigned in

these Guidelines.

The Guidelines are also applicable to

projects done abroad if they are

supported by NIH funds. If the host

country, however, has established rules

for the conduct of recombinant DNA
projects, then a certificate of compliance
with those rules may be submitted to

NIH in lieu of compliance with the NIH
Guidelines. NIH reserves the right to

withhold funding if the safety practices

to be employed abroad are not

reasonably consistent with the NIH
Guidelines.

IV-C. General Definitions. The
following terms, which are used

throughout the Guidelines, are defined

as follows:

IV-C-1. "DNA" means
deoxyribonucleic acid.

1V-C-2. "Recombinant DNA" or

"recombinant DNA molecules" means
either (i) molecules which are

constructed outside living cells by
joining natural or synthetic DNA
segments to DNA molecules that can

replicate in a living cell, or (ii) DNA
molecules which result from the

replication of a molecule described in (i)

above.
IV-C-3. "Memorandum of

Understanding and Agreement" or

"MUA" is a document that (i) provides

to NIH or other Federal funding agency
an Institution's certification that the

recombinant DNA research project

complies with the NIH Guidelines and
(ii) contains other essential data as

required in the Administrative Practices

Supplement.
1V-C-4. "Institution" means any

public or private entity (including

Federal. State, and local government
agencies).

IV-C-5. "Institutional Biosafety

Committee" or "IBC" means a

committee that (i) meets the

requirements for membership specified

in Section IV-D-2, and (ii) reviews,

approves, and oversees projects in

accordance with the responsibilities

defined in Sections IV-D-2 and -3.

IV-C-0. "NIH Office of Recombinant
DNA Activities" or "ORDA" means the

office within NIH with responsibility for

(i) reviewing and coordinating all

activities of NIH related to the

Guidelines, and (ii) performing other

duties as defined in Section IV-E-3.

IV-C-7. "Recombinant DNA Advisory
Committee" or "RAC" means the public

advisory committee that advises the

Secretary, the Assistant Secretary for

Health, and the Director of the National

Institutes of Health concerning

recombinant DNA research. The RAC
shall be constituted as specified in

Section IV-E-2.

IV-C-8. "Director. NIH" or "Director"

means the Director of the National

Institutes of Health and any other officer

or employee of NIH to whom authority

has been delegated.

IV-C-9. "Federal Interagency

Advisory Committee on Recombinant
DNA Research" means the committee
established in October 1976 to advise

the Secretary, HEW, the Assistant

Secretary for Health, and the Director,

NIH on the coordination of those

aspects of all Federal programs and

activities w'hich relate to recombinant

DNA research.

IV-C-10. "Administrative Practices

Supplement" or "APS" means a

publication to accompany the NIH
Guidelines specifying administrative

procedures for use at NIH and at

Institutions.

IV-C-11. "Laboratory Safety

Monograph" or "LSM" means a

publication to accompany the NIH
Guidelines describing practices,

equipment, and facilities in detail.

IV-D. Responsibilities of the

Institution

IV-D-1. Each Institution conducting or

sponsoring recombinant DNA research

covered by these Guidelines is

responsible for ensuring that the

research is carried out in full conformity

with the provisions of the Guidelines. In

order to fulfill this responsibility, the

Institution shall:

IV-D-l-a. Establish and implement
policies that provide for the safe

conduct of recombinant DNA research

and that ensure compliance with the

Guidelines. The Institution, as part of its

general responsibilities for implementing

the Guidelines, may establish additional

procedures, as deemed necessary, to

govern the Institution and its

components in the discharge of its

responsibilities under the Guidelines.

This may include (i) statements

formulated by the Institution for general

implementation of the Guidelines and
(ii) whatever additional precautionary

steps the Institution may deem
appropriate.

IV-D-l-b. Establish an Institutional

Biosafety Committee (IBC) that meets

the requirements set forth in Section IV-

D-2 and carries out the functions

detailed in Section 1V-D-3.

IV-D-l-c. Submit, for each
recombinant DNA project that meets
with its approval, a Memorandum of

Understanding and Agreement (MUA) to

the funding agency for approval and
registration.

Note.—No MUA is required for

experiments described in Section III—0).) All

projects, however, can proceed upon IBC
approval (before submission of the MUA to

the funding agency) except for the following,

which require prior approval by NIH (or other

funding agency designated by NIH for this

purpose):

IV-D-l-c-(l). Projects for which
containment levels are not specified by
the Guidelines or NIH,

IV-D-l-c-(2). Projects requiring P4

containment,

IV-D-l-c-(3). Reductions of

containment levels for characterized or

purified DNA preparations or clones

(see Section III—A—3),
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IV-D-l-c-(4). The first project

conducted in a facility at P3

containment, or

IV-D-l-c-(5). The first project

conducted by an Institution.

Note.—The MUA shall be submitted to the

funding agency within 30 days of the IBC
approval. If the funding agency does not

routinely register recombinant DNA projects

with NIH, the MUA must be submitted to

NIH as well as to the funding agency.

Authority to submit MUAs (or addenda) for

which prior approval is not required may be

delegated to the IBC chairperson. All MUAs
that require NIH approval before the work
can proceed shall be submitted to the NIH by
the institutional official to whom the IBC is

responsible.

IV-D-l-d. Take appropriate action to

bring protocols into compliance when
advised by NIH or other funding agency
that IBC-approved projects do not

conform to standards set forth in the

Guidelines. This responsibility may be
delegated to the IBC. (See

Administrative Practices Supplement for

further details).

IV-D-l-e. If the Institution is engaged
in recombinant DNA research at the P3

or P4 containment level, appoint a

Biological Safety Officer (BSO), who
shall be a member of the IBC and carry

out the duties specified in Section IV-D-
4.

IV-D-l-f. Require that investigators

responsible for research covered by
these Guidelines comply with the

provisions of Section IV-D-5, and assist

investigators to do so.

IV-D-l-g. Ensure appropriate training

for the IBC chairperson and members,
the BSO, Principal Investigators (Pis),

and laboratory staff regarding the

Guidelines, their implementation, and
laboratory safety. Responsibility for

training IBC members may be carried

out through the IBC chairperson.

Responsibility for training laboratory

staff may be carried out through the PI.

The Institution is responsible for seeing

that the PI has sufficient training, but

may delegate this responsibility to the

IBC.

IV-D-l-h. Determine the necessity, in

connection with each project, for health

surveillance of recombinant DNA
research personnel, and conduct, if

found appropriate, a health surveillance

program for the project. (The Laboratory

Safety Monograph (LSM) discusses

various possible components of such a

program—for example, records of agents

handled, active investigation of relevant

illnesses, and the maintenance of serial

serum samples for monitoring serologic

changes that may result from the

employees’ work experience. Certain

medical conditions may place a

laboratory worker at increased risk in

any endeavor where infectious agents

are handled. Examples given in the LSM
include gastrointestinal disorders and
treatment with steroids,

immunosuppressive drugs, or

antibiotics. Workers with such disorders

or treatment should be evaluated to

determine whether they should be

engaged in research with potentially

hazardous organisms during their

treatment or illness.]

IV-D-l-i. Report within 30 days to

ORDA any significant problems with

and violations of the Guidelines and
significant research-related accidents

and illnesses, unless the institution

determines that the PI or IBC has done
so.

IV-D-2. Membership and Procedures

of the IBC. The Institution shall

establish an Institutional Biosafety

Committee (IBC) meeting the following

requirements:

IV-D-2-a. The IBC shall comprise no
fewer than five members so selected

that they collectively have experience

and expertise In recombinant DNA
technology and the capability to assess

the safety of recombinant DNA research

experiments and any potential risk to

public health or the environment. At
least two members (but not less than 20

percent of the membership of the

committee) shall not be affiliated with

the Institution (apart from their

membership on the IBC) and shall

represent the interest of the surrounding

community with respect to health and
protection of the environment. Members
meet this requirement if, for example,

they are officials of State or local public

health or environmental protection

agencies, members of other local

governmental bodies, or persons active

in medical, occupational health, or

environmental concerns in the

community. The Biological Safety

Officer (BSO), mandatory when
research is being conducted at the P3

and P4 levels, shall be a member (see

Section IV-D-4).
IV-D-2-b. In order to ensure the

professional competence necessary to

review recombinant DNA activities, it is

recommended that (i) the IBC include

persons from disciplines relevant to

recombinant DNA technology, biological

safety, and engineering; (ii) the IBC
include, or have available as

consultants, persons knowledgeable in

institutional commitments and policies,

applicable law, standards of

professional conduct and practice,

community attitudes, and the

environment; and (iii) at least one
member be a nondoctoral person from a

laboratory technical staff.

IV-D-2-c. The Institution shall

identify the committee members by

name in a report to the NIH Office of

Recombinant DNA Activities (ORDA)
and shall include relevant background
information on each member in such

form and at such times as ORDA may
require. (See the Administrative

Practices Supplement for further

guidance.)

IV-D-2-d. No member of an IBC may
be involved (except to provide

information requested by the IBC) in the

review or approval of a project in which
he or she has been, or expects to be,

engaged or has a direct financial

interest.

IV-D-2-e. The Institution may
establish procedures that the IBC will

follow in its initial and continuing

review of applications, proposals, and
activities. (IBC review procedures are

specified in Section IV-D-3-a.)

IV-D-2-f. Central to implementation

of the Guidelines is the review of

proposed experiments by the IBC. The
Institutions shall submit, within 30 days

of IBC approval, an MUA to NIH
(ORDA), or shall otherwise register

proposed experiments as specified

under Section IV-D-l-c, IV-D-l-d, and
IV-F. In carrying out this responsibility,

the Institution shall comply with

instructions and procedures specified in

the Administrative Practices

Supplement.

IV-D-2-g. Institutions are encouraged
to open IBC meetings to the public

whenever possible, consistent with

protection of privacy and proprietary

interests.

lV-D-2-h. Upon request, the

Institution shall make available to the

public all minutes of IBC meetings and
any documents submitted to or received

from funding agencies which the latter

are required to make available to the

public (e.g., NUAs, reports of Guideline

violations and significant research-

related accidents, and agency directives

to modify projects). If comments are

made by members of the public on IBC
actions, the Institution shall forward to

NIH both the comments and the IBC's

response.

IV-D-3. Functions of the IBC. On
behalf of the Institution, the DBC is

responsible for:

IV-D-3-a. Reviewing for compliance
with the NIH Guidelines all recombinant

DNA research to be conducted at or

sponsored by the Institution, and
approving those research projects that it

finds are in conformity with the

Guidelines. (See Administrative

Practices Supplement, II-D, for prior

NIH approval requirements.) This

review shall include:

IV-D-3-a-(l). An independent

assessment of the containment levels
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required by these Guidelines for the

proposed research, and
IV-D-3-a-(2). An assessment of the

facilities, procedures, and practices, and
of the training and expertise of

recombinant DNA personnel.

Note.—See Laboratory Safety Monograph
(pages 187-190) for suggested guidance in

conducting this review.

IV-D-3-b. Authorizing the Principal

Investigator (PI) to proceed with the

project upon receipt of proper agency
approval; or authorizing the PI to

proceed without agfency approval to

initiate or change a project for which
none of the exceptions under IV-D-l-c
apply.

Note.—Some examples of work that might

ordinarily proceed without prior funding-

agency approval are the initiation of a project

at the PI or P2 level (other than the first

project at the institution). Other examples are

significant changes in hosts or vectors, in the

donor species or the nature of the DNA
segment selected, or in the physical location

of the experiments. It should be clear,

however, that the funding agency must be

notified of IBC approvals even when prior

agency approval is not required. See the

Administrative Practices Supplement for

further discussion.

IV-D-3-c. Reviewing periodically

recombinant DNA research being

conducted at the Institution, to ensure

that the requirements of the Guidelines

are being fulfilled.

IV-D-3-d. Adopting emergency plans

covering accidental spills and personnel

contamination resulting from such
research.

Note.—Basic elements in developing

specific procedures for dealing with major
spills of potentially hazardous materials in

the laboratory are detailed in the Laboratory

Safety Monograph. Included are information

and references on decontamination and
emergency plans. NIH and the Center for

Disease Control are available to provide

consultation, and direct assistance if

necessary, as posted in the LSM. The
Institution shall cooperate with the State and
local public health departments, reporting

any significant research-related illness or

accident that appears to be a hazard to the

public health.

IV-D-3-e. Reporting within 30 days to

the appropriate institutional official and
to the NIH Office of Recombinant DNA
Activities (ORDA) any significant

problems with or violations of the

Guidelines, and any significant

research-related accidents or illnesses,

unless the IBC determines that the PI

has done so.

IV-D-3-f. Performing such other

functions as may be delegated to the

IBC under Section IV-D-1.
1V-D-4. Biological Safety Officer. The

Institution shall appoint a BSO if it

engages in recombinant DNA research

at the P3 or P4 containment level. The
officer shall be a member of the

Institutional Biosafety Committee (IBC),

and his or her duties shall include (but

need not be limited to):

IV-D-4-a. Ensuring through periodic

inspections that laboratory standards

are rigorously followed;

IV-D-4-b. Reporting to the IBC and
the Institution all significant problems
with and violations of the Guidelines

and all significant research-related

accidents and illnesses of which the

BSO becomes aware, unless the BSO
determines that the Principal

Investigator (PI) has done so.

IV-D-4-c. Developing emergency
plans for dealing with accidental spills

and personnel contamination, and
investigating recombinant DNA research

laboratory accidents;

IV-D-4-d. Providing advice on
laboratory security;

IV-D-4-e. Providing technical advice

to the PI and the IBC on research safety

procedures.

Note.—See Laboratory Safety Monograph
for additional information on the duties of the

BSO.

IV-D-5. Principal Investigator. On
behalf of the Institution, the PI is

responsible for complying fully with the

Guidelines in conducting any
recombinant DNA research.

IV-D-5-a. PI~General. As part of this

general responsibility, the PI shall:

IV-D-5-a-(l). Initiate or modify no
recombinant DNA research subject to

the Guidelines until that research, or the

proposed modification thereof, has been
approved by the Institutional Biosafety

Committee (IBC) and has met all other

requirements of the Guidelines and the

Administrative Practices Supplement
(APS), and make changes to conform if

the NIH Office of Recombinant DNA
Activities' (ORDA's) review so requires.

Note.—No prior approval by the IBC is

required for most experiments described in

Section III—0.

IV-D-5-a-(2). Report within 30 days
to the IBC and NIH (ORDA) all

significant problems with and violations

of the Guidelines and all significant

research-related accidents and illnesses;

IV-D-5-a-(3). Report to the IBC and
to NIH (ORDA) new information bearing

on the Guidelines;

IV-D-5-a-(4). Be adequately trained

in good microbiological techniques:

IV-D-5-a-(5). Adhere to IBC-

approved emergency plans for dealing

with accidental spills and personnel

contamination; and
IV-D-5-a-(6). Comply with shipping

requirements for recombinant DNA
molecules. (See Section II—C for shipping

requirements, Laboratory Safety

Monograph for technical

recommendations, and the APS for

administrative instructions and
procedures. The requesting laboratory

must be in compliance with the NIH
Guidelines and under appropriate

review by its IBC, and the sending

investigator must maintain a record of

all shipments of recombinant DNA
materials.)

IV-D-5-b. Submissions by the PI to

NIH. The PI shall:

IV-D-5-b-(l). Submit information to

NIH (ORDA) in order to have new host-

vector systems certified;

IV-D-5-b-(2). Petition NIH, with

notice to the IBC, for exemptions to

these Guidelines (see Sections I-E-4 and
I-E-5 and, for additional information on
procedures, the APS); and

IV-D-5-b-(3). Petition NIH, with

concurrence of the IBC, for exceptions to

the prohibitions under these Guidelines

(see Section I-D and, for additional

information on procedures, the APS).
IV-D-5-c. Submissions by the PI to

the IBC. The PI shall:

IV-D-5-c-(l). Make the initial

determination of the required levels of

physical and biological containment in

accordance with the Guidelines;

IV-D-5-c-(2). Select appropriate

microbiological practices and laboratory

techniques to be used in the research;

IV-D-5-c-(3). Submit the initial

research protocol (and also subsequent
changes—e.g., changes in the source of

DNA or host-vector system, which
require a new or revised Memorandum
of Understanding and Agreement) to the

IBC for review and approval or

disapproval; and
IV-D-5-c-(4). Remain in

communication with the IBC throughout

the conduct of the project.

IV-D-5-d. Pi Responsibilities After
Approval But Prior to Initiating the

Research. The Pi is responsible for:

IV-D-5-d-(l). Making available to the

laboratory staff copies of the approved
protocols that describe the potential

biohazards and the precautions to be
taken;

IV-D-5-d-(2). Instructing and training

staff in the practices and techniques

required to ensure safety and in the

procedures for dealing with accidents;

and
IV-D-5-d-(3). Informing the staff of

the reasons and provisions for any
precautionary medical practices advised

or requested, such as vaccinations or

serum collection.

IV-D-5-e. Pi Responsibilities During
the Conduct of the Approved Research.

The PI is responsible for:

IV-D-S-e-(l). Supervising the safety

performance of the staff to ensure that
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the required safety practices and
techniques are employed;

lV-D-5-e-(2J. Investigating and
reporting in writing to ORDA, the

Biological Safety Officer (where
applicable), and the IBC any significant

problems pertaining to the operation

and implementation of containment
practices and procedures;

IV-D-5-e-(3). Correcting work errors

and conditions that may result in the

release of recombinant DNA materials;

IV-D-5-e-(4). Ensuring the integrity of

the physical containment (e.g., biological

safety cabinets) and the biological

containment (e.g., purity, and genotypic

and phenotypic characteristics); and
lV-D-5-e-(5). Publications. Pis are

urged to include, in all publications

reporting on recombinant DNA research,

a description of the physical and
biological containment procedures

employed.
IV-E. Responsibilities ofNIH.
IV-E-1. Director. The Director, NIH, is

responsible for (i) establishing the NIH
Guidelines on recombinant DNA
research, (ii) overseeing their

implementation, and (iii) their final

interpretation.

The Director has a number of

responsibilities under the Guidelines

that involve the NIH Office of

Recombinant DNA Activities (ORDA)
and the Recombinant DNA Advisory
Committee (RAC). ORDA’s
responsibilities under the Guidelines are

administrative. Advice from the RAC is

primarily scientific and technical. In

certain circumstances, there is specific

opportunity for public comment, with

published response, before final action.

IV-E-l-a. General Responsibilities of
the Director, NIH. The responsibilities

of the Director shall include the

following:

IV-E-l-a-(l). Promulgating
requirements as necessary to implement
the guidelines;

IV-E-l-a-{2). Establishing and
maintaining the RAC to carry out the

responsibilities set forth in Section IV-
E-2. The RAC’s membership is specified

in its chapter and in Section IV-E-2.
IV-E-l-a-(3). Establishing and

maintaining ORDA to carry out the

responsibilities defined in Section IV-E-
3; and

IV-E-l-a-(4). Maintaining the Federal

Interagency Advisory Committee on
Recombinant DNA Research established

by the Secretary, HEW, for advice on
the coordination of all Federal programs
and activities relating to recombinant
DNA, including activities of the RAC.
IV-E-l-b. Specific Responsibilities of

the Director, NIH. In carrying out the

responsibilities set forth in this Section,

the Director shall weigh each proposed

action, through appropriate analysis and
consultation, to determine that it

complies with the Guidelines and
presents no significant risk to health or

the environment.

IV-E-l-b-(l). The Director is

responsible for the following major
actions (For these, the Director must
seek the advice of the RAC and provide

an opportunity for public and Federal

agency comment. Specifically, the

agenda of the RCA meeting citing the

major actions will be published in the

Federal Register at least 30 days before

the meeting, and the Director will also

publish the proposed actions in the

Federal Register for comment at least 30

days before the meeting. In addition, the

Director’s proposed decision, at his

discretion, may be published in the

Federal Register for 30 days of comment
before final action is taken. The
Director’s final decision, along with

response to the comments, will be
published in the Federal Register and
the Recombinant DNA Technical
Bulletin. The RAC and IBC chairpersons

will be notified of this decision):

IV-E-l-b-(l)-(a). Changing
containment levels for types of

experiments that are specified in the

Guidelines when a major action is

involved;

IV—E—1—b—(1)—(b). Assigning

containment levels for types of

experiments that are not explicitly

considered in the Guidelines when a

major action is involved;

IV-E-l-b-(l)-(c). Certifying new host-

vector systems, with the exception of

minor modifications of already certified

systems [The standards and procedures
for certification are described in Section

II-D-2-a. Minor modifications

constitute, for example, those of minimal
or no consequence to the properties

relevant to containment. See the

Administrative Practices Supplement
(APS) for further information);

IV-E-l-b-(l)-(d). Promulgating and
amending a list of classes of

recombinant DNA molecules to be
exempt from these Guidelines because
they consist entirely of DNA segments

from species that exchange DNA by
known physiological processes, or

otherwise do not present a significant

risk to health or the environment (see

Sections I-E-4 and -5 and the APS for

further information);

IV-E-l-b-(l)-(e). Permitting

exceptions to the prohibited

experiments in the Guidelines, in order,

for example, to allow risk-assessment

studies; and
IV-E-l-b-(l)-(f). Adopting other

changes in the Guidelines.

IV-E-l-b-(2). The Director is also

responsible for the following lesser

actions (For these, the Director must
seek the advice of the RAC. The
Director’s decision will be transmitted to

the RAC and IBC chairpersons and
published in the Recombinant DNA
Technical Bulletin ):

IV—E—1—b—(2)—(a). Interpreting and
determining containment levels, upon
request by ORDA;

IV-E-l-b-(2)-(b). Changing
containment levels for experiments that

are specified in the Guidelines (see

Section III);

IV-E-l-b-(2)-(c). Assigning

containment levels for experiments not

explicitly considered in the Guidelines

(see Section III); and
IV—E—1—b—(2)—(d). Designating certain

class 2 agents as class 1 for the purpose
of these Guidelines (see Footnote 1 and
Appendix B).

IV-E-l-b-(3). The Director is also

responsible for the following actions

(The Director’s decision will be
transmitted to the RAC and IBC
chairpersons and published in the

Recombinant DNA Technical Bulletin ):

IV-E-l-b-(3)-(a). Interpreting the

Guidelines for experiments to which the

Guidelines specifically assign

containment levels;

IV-E-l-b-(3)-{b). Determining

appropriate containment conditions for

experiments according to case

precedence developed under Section

IV-E-l-b-(2)-(c).

IV-E-l-b-(3)-(c). Determining

appropriate containment conditions

upon case-by-case analysis of

experiments explicitly considered in the

Guidelines but for which no
containment levels have been set (see

Footnote 45 in Part V; Sections III-C-1-a

through -e; and Sections III-C-2 and -3);

IV-E-l-b-(3)-(d). Authorizing, under
procedures specified by the RAC, large-

scale experiments (i.e., involving more
than 10 liters of culture) for recombinant

DNAs that are rigorously characterized

and free of harmful sequences (see

Footnote 3 and Section I—D—6);

IV-E-l-b-(3)-(e). Lowering
containment levels for characterized

clones or purified DNA (see Sections III—

A-3-a and -b, and Footnotes 3 and 41);

IV-E-l-b-(3)-(f). Approving minor
modifications of already certified host-

vector systems (The standards and
procedures for such modifications are

described in Section II-D-2-a); and
IV-E-l-b-{3)-(g). Decertifying already

certified host-vector systems.

IV-E-l-b-{4). The Director shall

conduct, support, and assist training

programs in laboratory safety for

Institutional Biosafety Committee
members, Biological Safety Officers,

Principal Investigators, and laboratory

staff.
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IV—E—1—b—(5). The Director, at the end
of 36 months from the time these

Guidelines are promulgated, will report

on the Guidelines, their administration,

and the potential risks and benefits of

this research. In doing so, the Director

will consult with the RAC and the

Federal Interagency Committee. Public

comment will be solicited on the draft

report and taken into account in

transmitting the final report to the

Assistant Secretary for Health and the

Secretary, HEW.
IV-E-2. Recombinant Advisory

Committee. The NIH Recombinant DNA
Advisory Committee (RAC) is

responsible for carrying out specified

functions cited below as well as others

assigned under its charter or by the

Secretary, HEW, the Assistant Secretary

for Health, and the Director, NIH.

The members of the committee shall

be chosen to provide, collectively,

expertise in scientific fields relevant to

recombinant DNA technology and
biological safety—e g., microbiology,

molecular biology, virology, genetics,

epidemiology, infectious diseases, the

biology of enteric organisms, botany,

plant pathology, ecology, and tissue

culture. At least 20 percent of the

members shall be persons
knowledgeable in applicable law,

standards of professional conduct and
practice, public attitudes, the

environment, public health, occupational
health, or related fields. Representatives
from Federal agencies shall serve as

nonvoting members. Nominations for the

RAC may be submitted to the NIH
Office of Recombinant DNA Activities.

All meetings of the RAC will be
announced in the Federal Register,

including tentative agenda items, 30

days in advance of the meeting, with
final agendas (if modified) available at

least 72 hours before the meeting. No
item defined as a major action under
Section IV—E—1—b—(1) may be added to

an agenda after it appears in the Federal
Register.

IV-E-2-a. The RAC shall be
responsible for advising the Director.

NIH. on the actions listed in Section IV-
E-l-b -(1) and -(2).

1V-E-3. The Office ofRecombinant
DNA Activities. ORDA shall serve as a

focal point for information on
recombinant DNA activities and provide
advice to all within and outside NIH,
including Institutions, Biological Safety

Committees. Principal Investigators.

Federal agencies, State and local

governments, and institutions in the

private sector. ORDA shall carry out

such other functions as may be
delegated to it by the Director, NIH,
including those authorities described in

Section IV-E-l-b-(3). In addition ORDA
shall be responsible for the following:

IV-E-3-a. Review and approval of

Institutional Biosafety Committee (IBC)

membership:
IV-E-3-b. Registration of recombinant

DNA projects: and
IV-E-3-c. Review of Memoranda of

Understanding and Agreement (MUAs),
and approval of those that conform to

the Guidelines. In so doing, ORDA shall:

IV-E-3-c-(l). Conduct an independent
evaluation of the containment levels

required for the research covered by
these Guidelines:

IV-E-3-c-(2). Determine whether the

physical and biological containment
levels approved by the IBC are in

accordance with the requirement of the

Guidelines:

IV-E-3-c-(3). Notify Institutions and
the IBC chairperson in a timely fashion

when MUAs (including changes in

ongoing projects) do not conform to the

Guidelines, and inform them of

corrective measures to be taken:

IV-E-3-c-(4). Publish in the Federal

Register:

IV-E-3-c-(4 )—(a). Announcements of

Recombinant DNA Advisory Committee
(RAC) meetings and agendas 30 days in

advance, with publication of the

Director's proposed decision for 30 days
of public and Federal agency comment
followed by a published response, on
any action listed in Section IV-E-l-b-

(1); and
IV-E-3-c-(4)-(b). Announcements of

RAC meetings and agendas 30 days in

advance on any action listed in Section

IV-E-l-b-(2).

Note.—If the agenda for an RAC meeting is

modified, ORDA shall make the revised

agenda available to anyone, upon request, at

least 72 hours in advance of the meeting.

IV-E-3-c-{5). Publish the

Recombinant DNA Technical Bulletin;

and
IV-E-3-c-(6). Serve as executive

secretary to the RAC.
IV-E-4. OtherNIH Components.

Other NIH components shall be
responsible for:

IV-E-4-a. Awarding no grant or

contract involving recombinant DNA
techniques unless a properly executed
MUA has been received;

IV-E-4-b. Certifying P4 facilities,

inspecting them periodically, and
inspecting other recombinant DNA
facilities as deemed necessary; and

IV-E-4-c. Announcing and
distributing certified HV2 and HV3 host-

vector systems (see Section II-E-3).

(See Administrative Practices

Supplement for additional information

on the administrative procedures of

ORDA and other NIH components.)

IV-F. Registration

IV-F-1. Required Registration.

Institutions receiving NIH funds for

recombinant DNA projects shall inform

NIH of all recombinant DNA projects at

the Institution. A non-NIH project, after

approval by the Institutional Biosafety

Committee, shall be registered with NIH
within 30 days of initiation. Applications

for NIH projects must be accompanied
by a Memorandum of Understanding
and Agreement (MUA).
For information on MUAs or

equivalent documents that must be
submitted for registration of

recombinant DNA projects, see the

Administrative Practices Supplement
(APS).

IV-F-2. Federal Agency Registration.

Institutions at which recombinant DNA
research projects funded by other

Federal agencies are conducted need
not register such projects with NIH
when the Federal agency maintains a

registry and provides such information

to NIH. Registration of non-NIH-funded
research with the NIH Office of

Recombinant DNA Activities (ORDA) is

described in the APS. (The information

required is similar to that in an MUA for

NIH-supported research.)

IV-F-3. Voluntary Registration and
Certification. Any institution that is not

required to comply with the Guidelines

may nevertheless register recombinant
DNA research projects with NIH by
submitting the appropriate information

to ORDA. NIH will accept requests for

certification of host-vector systems
proposed by the institution. The
submitter must agree to abide by the

physical and biological containment
standards of the NIH Guidelines.

IV-F-4. Disclosure of Information.
Institutions are reminded that they

should consider applying for a patent

before submitting information to DHEW
which they regard as potentially

proprietary. (Provisions for protection of

proprietary information as permitted

under current DHEW authorities are

discussed in Part VI of these

Guidelines.)

IV-G. Compliance. As a condition for

NIH funding of recombinant DNA
research, Institutions must ensure that

such research conducted at or

sponsored by the Institution,

irrespective of the source of funding,

shall comply with these Guidelines. The
policies on noncompliance are as

follows:

IV-G-1. All NIH-funded projects

involving recombinant DNA techniques

must comply with the NIH Guidelines.

Noncompliance may result in (i)

suspension, limitation, or termination of

financial assistance for such projects

and of NIH funds for other recombinant
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DNA research at the Institution, or (ii) a

requirement for prior NIH approval of

any or all recombinant DNA projects at

the Institution.

IV-G-2. All non-NIH-funded projects

involving recombinant DNA techniques

conducted at or sponsored by an
Institution that receives NIH funds for

projects involving such techniques must
comply with the NIH Guidelines.

Noncompliance may result in (i)

suspension, limitation, or termination of

NIH funds for recombinant DNA
research at the Institution, or (ii) a

requirement for prior NIH approval of

any or all recombinant DNA projects at

the Institution.

IV-G-3. Information concerning

noncompliance with the Guidelines may
be brought forward by any person. It

should be delivered to both NIH
(ORDA) and the relevant Institution.

The Institution shall forward a complete

report of the incident to ORDA,
recommending any further action

indicated.

IV-G-4. In cases where NIH proposes

to suspend, limit, or terminate financial

assistance because of noncompliance
with the Guidelines, applicable DHEW
and Public Health Service procedures

shall govern.

IV-G-5. Voluntary Compliance. Any
individual, corporation, or institution

that is not otherwise covered by the

Guidelines is encouraged to conduct

recombinant DNA research activities in

accordance with the Guidelines, through

the procedures set forth in Part VI.

V. Footnotes and References

1. The reference to organisms as Class 1, 2,

3, 4, or 5 refers to the classification in the

publication Classification of Etiologic Agents
on the Basis ofHazard, 4th Edition, July 1974;

U.S. Department of Health, Education, and
Welfare, Public Health Service, Center for

Disease Control, Office of Biosafety, Atlanta,

Georgia 30333. The list of organisms in each

class, as given in this publication, is reprinted

in Appendix B to these Guidelines.

The Director, NIH, with advice of the

Recombinant DNA Advisory Committee, may
designate certain of the agents which are

listed as Class 2 in the Classification of
Etiologic Agents on the Basis of Hazard, 4th

Edition, July 1974, as Class 1 agents for the

Purposes of these Guidelines (see Section IV-

E—1—b—(2)—(d)). An updated list of such agents

may be obtained from the Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda,

Maryland 20205.

The entire Classification of Etiologic

Agents on the Basis ofHazard is in the

process of revision.

2. One exception to the prohibition of

formation of recombinant DNAs derived from

Class 3, 4, or 5 agents is that the formation of

recombinant DNAs derived from Vesicular

Stomatitis Virus (VSV) is not prohibited. The
reason for this is explained in the "Decision

Document" accompanying the proposed
revised guidelines published in the Federal

Register on July 28, 1978. However, as noted

in Appendix B, a permit from the U.S.

Department of Agriculture is required for the

import of interstate transport of VSV. This

can be obtained from USDA-APHIS,
Veterinary Service, Federal Building,

Hyattsville, Maryland 20782.

2A. In parts I and III of the Guidelines,

there are a number of places where
judgments are to be made. These include:

"cells known to be infected with such agents"

(Section I—D—1); "toxins potent for

vertebrates" (Section I-D-2); "beyond that

which occurs by natural genetic exchange"
(Section I—D—3); “known to acquire it

naturally" (Section I—D—5); "known to

produce a potent polypeptide toxin ... or

known to carry such pathogens . . . not likely

to be a product of closely linked eukaryote

genes . . . shown not to contain such agents"

(Section III—A—1—a—(5)—(a)); "shown to be free

of disease causing microorganisms" (Section

III—A—1—a—(5)—(b)); "close relatives" (Section

III—C—3); and "produce a potent polypeptide

toxin” (Footnote 34).

In all these cases the principal investigator

is to make the initial judgment on these

matters as part of his responsibility to "make
the initial determination of the required

levels of physical and biological containment

in accordance with the Guidelines” (Section

IV-D-7-a). In all these cases, this judgment is

to be reviewed and approved by the

Institutional Biosafety Committee as part of

its responsibility to make "an independent

assessment of the containment levels

required by these Guidelines for the proposed

research" (Section IV-D-3-a-(l)J. If the IBC
wishes, any specific cases may be referred to

the NIH Office of Recombinant DNA
Activities as part of ORDA's functions to

“provide advice to all within and outside

NIH” (Section IV-E-3), and ORDA may
request advice from the Recombinant DNA
Advisory Committee as part of the RAC’s
responsibility for "interpreting and
determining containment levels upon request

by ORDA” (Section IV-E-l-b-(2HaJ).
3. The following types of data should be

considered in determining whether DNA
recombinants are "characterized" and the

absence of harmful sequences has been
established: (a) the absence of potentially

harmful genes (e.g., sequences contained in

indigenous tumor viruses or sequences that

code for toxins, invasins, virulence factors,

etc., that might potentiate the pathogenicity

or communicability of the vector and/or the

host or be detrimental to humans, animals or

plants); (b) the type(s) of genetic information

on the cloned segment and the nature of

transcriptional and translation gene products

specified; (c) the relationship between the

recovered and desired segment (e.g.,

hybridization and restriction endonuclease

fragmentation analysis where applicable); (d)

the genetic stability of the cloned fragment;

and (e) any alterations in the biological

properties of the vector and host.

4. In section I-E, “exemptions” from the

Guidelines are discussed. Such experiments

are not covered by the Guidelines and need

not be registered with NIH. In Section I-D on

“prohibitions,” the possibility of "exceptions"

is discussed. An "exception” means that an
experiment may be expressly released from a

prohibition. At that time it will be assigned

an appropriate level of physical and
biological containment.

5. Care should be taken to inactivate

recombinant DNA before disposal.

Procedures for inactivating DNA can be
found in the "Laboratory Safety Monograph:
A Supplement to the NIH Guidelines for

Recombinant DNA Research."
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Disease Control (Sept. 1974). U.S. Department
of Health, Education, and Welfare
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Department of Health, Education, and
Welfare. Public Health Service. Center for

Disease Control, Office of Biosafety, Atlanta,
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Animals in a Single Room.
J.

Bact. 40. 569-

580.

20. Biological safety cabinets referred to in

this section are classified as Class /. Class II.

or Class 111 cabinets. A Class I is a ventilated

cabinet for personnel protection having an
inward flow of air away from the operator.

The exhaust air from this cabinet is filtered

through a high-efficiency particulate air

(HEPA) filter. This cabinet is used in three

operational modes: (1) with a full-width open
front. (2Twith an installed front closure panel

(having four 8-inch diameter openings)

without gloves, and (3) with an installed front

closure panel equipped with arm-length

rubber gloves. The face velocity of the

inward flow of air through the full-width open
front is 75 feet per minute or greater. A Class

11 cabinet is a ventilated cabinet for

personnel and product protection having an

open front with inward air flow for personnel

protection, and HEPA Tillered mass
recirculated ai ' flow for product protection.

The cabinet exhaust air is filtered through a

HEPA filter. The face velocity of the inward
flow of air through the full-width open front is

75 feet per minute or greater. Design and
performance specifications for Class II

cabinets have been adopted by the National

Sanitation Foundation. Ann Arbor. Michigan.

A Class III cabinet is a closed-front

ventilated cabinet of gas-tight construction

which provides the highest level of personnel

protection of all biohazard safety cabinets.

The interior of the cabinet is protected from

contaminants exterior to the cabinet. The
cabinet is fitted with arm-length rubber

gloves and is operated under a negative

pressure of at least 0.5 inches water gauge.

All supply air is filtered through HEPA filters.

Exhaust air is filtered through two HEPA
filters or one HEPA filter and incinerator

before being discharged to the outside

environment.
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34. We are specifically concerned with the

remote possibility that potent toxins could be

produced by acquiring a single gene or cluster

of genes. See also footnote 2A.

35. Defined as observable under optimal

laboratory conditions by transformation,

transduction, phage infection, and/or
conjugation with transfer of phage, plasmid,

and/or chromosomal genetic information.

Note that this definition of exchange may be
less stringent than that applied to exempt
organisms under Section l-E-4.

36. As classified in the Second Report of

the International Committee on Taxonomy of

Viruses: Classification and Nomenclature of

Viruses. Frank Fenner, Ed. Intervirology 7

(19-115) 1976. (As noted in the Prohibition

Section, the use of viruses classified[l] as

Class 3. 4. or 5, other than VSV, is

prohibited.)

37. The cDNA copy of the viral mRNA must
be >99% pure; otherwise as for shotgun

experiments with eukaryotic cellular DNA.
37A. For the purpose of these Guidelines,

viruses of the families Papovaviridae,

Adenoviridae. and Herpetoviridae (36)

should be considered as "transforming"

viruses. While only certain of these viruses

have been associated with cell

transformation in vivo or in vitro, it seems
prudent to consider all members to be
potentially capable of transformation. In

addition, those viruses of the family

Poxviridae that produce proliferative

responses—i.e., myxoma, rabbit and squirrel

fibroma, and Yaba viruses—should be

considered as "transforming.”

38. >99% pure (i.e., less than 1% of the

DNA consists of intact viral genomes):

otherwise as for whole genomes.

39. The viruses have been classified by NCI
as "moderate-risk oncogenic viruses." See
"Laboratory Safety Monograph—

A

Supplement to the NIH Guidelines for

Recombinant DNA Research" for

recommendations on handling the viruses

themselves.

40. HVlCV means the use of an HV1 host

and a vector certified for use in an HV2
system.

41. The DNA preparation is defined as

"purified" if the desired DNA represents at

least 99% (w/w) of the total DNA in the

preparation, provided that it was verified by
more than one procedure.

42. The lowering of the containment level

when this degree of purification has been
obtained is based on the fact that the total

number of clones that must be examined to

obtain the desired clone is markedly reduced.

Thus, the probability of cloning a harmful

gene could, for example, be_ reduced by more
than 10-fold when a nonrepetitive gene from

mammals was being sought. Furthermore, the

level of purity specified here makes it easier

to establish that the desired DNA does not

contain harmful genes.

43. This is not permitted, of course, if it

falls under any of the Prohibitions of Section

I-D. Of particular concern here is prohibition

I-D-5, i.e., "Deliberate transfer of a drug

resistance trait to microorganisms that are

not known to acquire it naturally, if such
acquisition could compromise the use of a

drug to control disease agents in human or

veterinary medicine or agriculture."

44. Because this work will be done almost

exclusively in tissue culture cells, which have
no capacity for propagation outside the

laboratory, the primary focus for containment

is the vector. It should be pointed out that

risk of laboratory-acquired infection as a

consequence of tissue culture manipulation is

very low. Given good microbiological

practices, the most likely mode of escape of

recombinant DNAs from a physically

contained laboratory is carriage by an
infected human. Thus the vector with an

inserted DNA segment should have little or

no ability to replicate or spread in humans.
For use as a vector in a vertebrate host cell

system, an animal viral DNA molecule should

display the following properties:

(i) It should not consist of the whole
genome of any agent that is infectious for

humans or that replicates to a significant

extent in human cells in tissue culture. If the

recombinant molecule is used to transform

nonpermissive cells (i.e., cells which do not

produce infectious virus particles), this is not

a requirement.

(ii) It should be derived from a virus whose
epidemiological behavior and host range are

well understood.

(iii) In permissive cells, it should be

defective when carrying an inserted DNA
segment (i.e., propagation of the recombinant
DNA as a virus must be dependent upon the

presence of a complementing helper genome).

In almost all cases this condition would be
achieved automatically by the manipulations

used to construct and propagate the

recombinants. In addition, the amount of

DNA encapsidated in the particles of most
animal viruses is defined within fairly close

limits. The insertion of sizable foreign DNA

[37 ]
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sequences, therefore, generally demands a

compensatory deletion of viral sequences. It

may be possible to introduce very short

insertions (50-100 base pairs) without

rendering the viral vector defective. In such a

situation, the requirement that the viral

vector be defective is not necessary, except

in those cases in which the inserted DNA
encodes a biologically active polypeptide.

It is desired but not required that the

functional anatomy of the vector be known

—

that is, there should be a clear idea of the

location within the molecule of:

(i) the sites at which DNA synthesis

originates and terminates,

(ii) the sites that are cleaved by restriction

endonucleases, and
(iii) the template regions for the major gene

product.

If possible the helper virus genome should:

(i) be integrated into the genome of a stable

line of host cells (a situation that would
effectively limit the growth of the vector

recombinant to such cell lines) or

(ii) consist of a defective genome, or an
appropriate conditional lethal mutant virus,

making vector and helper dependent upon
each other for propagation.

However, neither of these stipulations is a

requirement.

45. Review by NIH on a case-by-case basis

means that NIH must review and set

appropriate containment conditions before

the work may be undertaken. NIH actions in

such case-by-case reviews will be published

in the Recombinant DNA Technical Bulletin.

46. Provided the inserted DNA sequences

are not derived from eukaryotic viruses. In

the latter case, such experiments will be

evaluated on a case-by-case basis.

47. >99% pure; otherwise as for shotgun

experiments.

VI. Voluntary Compliance

VI-A. Basic Policy. Individuals,

corporations, and institutions not

otherwise covered by the Guidelines are

encouraged to do so by following the

standards and procedures set forth in

Parts I-IV of the Guidelines. In order to

simplify discussion, reference hereafter

to “institutions” are intended to

encompass corporations, and
individuals who have no organizational

affiliation. For purposes of complying
with the Guidelines, an individual

intending to carry out research involving

recombinant DNA is encouraged to

affiliate with an institution that has an
Institutional Biosafety Committee
approved under the Guidelines.

Since commerical organizations have
special concerns, such as protection of

proprietary data, some modifications

and explanations of the procedures in

Parts I-IV are provided below, in order

to address these concerns.

VI-B. IBC Approval. The NIH Office

of Recombinant DNA Activities (ORDA)
will review the membership of an
institution’s Institutional Biosafety

Committee (IBC) and, were it finds the

IBC meets the requirements set forth in

Section IV-C-2, will give its approval to

the IBC membership.
It should be emphasized that

employment of an IBC member solely

for purposes of membership on the IBC
does not itself make the member an
institutionally affiliated member of

purposes of Section IV-D-2-a.
Except for the unaffiliated members, a

member of an IBC for an institution not

otherwise covered by the Guidelines

may participate in the review and
approval of a project in which the

member has direct financial interest, so

long as the member has not been and
does not expect to be engaged in the

project. Section IV-2-d is modified to

that extent for purposes of these

institutions.

VI-C. Registration. Upon approval of

a recombinant DNA research project by
the IBC, an institution may register the

project by submitting to ORDA the

information required in the

Administrative Practices Supplement.
VI-D. Certification ofHost-Vector

Systems. A host-vector system may be
proposed for certification by the

Director, NIH, in accordance with the

procedures set forth in Section II-D-2-a.

Institutions not otherwise covered by
the Guidelines will not be subject to

Section II-D-3 by complying with these

procedures.

In order to ensure protection for

proprietary data, any public notice

regarding a host-vector system which is

designated by the institution as

proprietary under Section VI-F-1 will be
issued only after consultation with the

institution as to the content of the

notice.

VI-E. Requests for Exceptions,

Exemptions, Approvals. Requests for

exceptions from prohibitions,

exemptions, or other approvals required

by the Guidelines should be requested

by following the procedures set forth in

the appropriate sections in Parts I-IV of

the Guidelines.

In order to ensure protection for

proprietary data, any public notice

regarding a request for an exception,

exemption, or other approval which is

designated by the institution as

proprietary under Section VI-F-1 will be
issued only after consultation with the

institution as to the content of the

notice.

VI-F. Protection of Proprietary Data.

In general, the Freedom of Information

Act requires Federal agencies to make
their records available to the public

upon request. However, this requirement

does not apply to, among other things,

“trade secrets and commercial and
financial information obtained from a

person and privileged or confidential.”

18 U.S.C. 1905, in turn makes it a crime

[38 ]

for an officer or employee of the United

States or any Federal department or

agency to publish, divulge, disclose, or

make known "in any manner or to any
extent not authorized by law any
information coming to him in the course

of his employment or official duties or

by reason of any examination or

investigation made by, or return, report

or record made to or filed with, such

department or agency or officer or

employee thereof, which information

concerns or relates to the trade secrets,

[or] processes ... of any person, firm,

partnership, corporation, or

association." This provision applies to

all employees of the Federal

Government, including special

Government employees. Members of the

Recombinant DNA Advisory Committee
are "special Government employees."

VI-F-1. In submitting information to

NIH for purposes of complying
voluntarily with the Guidelines, an
institution may designate those items of

information which the institution

believes constitute trade secrets or

privileged or confidential commercial or

financial information.

VI-F-2. If NIH receives a request

under the Freedom of Information Act
for information so designated, NIH will

promptly contact the institution to

secure its views as to whether the

information (or some portion) should be
released.

VI-F-3. If the NIH decides to release

this information (or some portion) in

response to a Freedom of Information

request or otherwise, the institution will

be advised; and the actual release will

not be made until the expiration of 15

days after the institution is so advised,

except to the extent that earlier release,

in the judgment of the Director, NIH, is

necessary to protect against an
imminent hazard to the public or the

environment.
VI-F-4. Projects should be registered

in accordance with procedures specified

in the Administrative Practices

Supplement. The following information

will usually be considered publicly

available information, consistent with

the need to protect proprietary data:

a. The names of the institution and
principal investigator.

b. The location where the experiments

will be performed.

c. The host-vector system.

d. The source of the DNA.
e. The level of physical containment.

VI-F-5-a. Any institution not

otherwise covered by the Guidelines,

which is considering submission of data

or information voluntarily to NIH, may
request presubmission review of the

records involved to determine whether,

if the records are submitted, NIH will or
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will not make part of all of the records

available upon request under the

Freedom of Information Act.

VI-F-5-b. A request for

presubmission review should be

submitted to ORDA, along with the

records involved. These records must be
clearly marked as being the property of

the institution, on loan to NIH solely for

the purpose of making a determination

under the Freedom of Information Act.

ORDA will then seek a determination

from the HEW Freedom of Information

Officer, the responsible official under
HEW regulations (45 CFR Part 5), as to

whether the records involved (or some
portion) are or are not available to

members of the public under the

Freedom of Information Act. Pending

such a deter nination, the records will

be kept separate from ORDA files, will

be considered records of the institution

and not ORDA, and will not be received

as part of ORDA Files. No copies will be
made of the records.

VI-F-5-c. ORDA will inform the

institution of the HEW Freedom of

Information Officer's determination and
follow the institution's instructions as to

whether some or all of the records

involved are to be returned to the

institution or to become a part of ORDA
files. If the institution instructs ORDA to

return the records, no copies or

summaries of the records will be made
or retained bv HEW, NIH, or ORDA.

VI-F-5-d. the HEW Freedom of

Information Officer’s determination will

represent that official's judgement, as of

the time of the determination, as to

whether the records involved (or some
portion) would be exempt from

disclosure under the Freedom of

Information Act. if at the time of the

determination the records were in

ORDA files and a request were received

from them under the Act.

Appendix A
Section I-E-4 states that exempt from these

Guidelines are "certain specified

recombinant DNA molecules that consist

entirely of DNA segments from different

species that exchange DNA by known
physiological processes, though one or more
of the segments may be a synthetic

equivalent. A list of such exchangers will be
prepared and periodically revised by the

Director. NIH. with advice of the

Recombinant DNA Advisory Committee,
after appropriate notice and opportunity for

public comment (see Section IV-E-l-b-(l)-

(d).) Certain classes are exempt as of

publication of these Revised Guidelines. The
list is in Appendix A."
Under exemption I-E-4 of these revised

Guidelines are recombinant DNA molecules
that are (1) composed entirely of DNA
segments from one or more of the organisms
within a sublist and (2) to be propagaated in

any of the organisms within a sublist.

(Classification of Bergey's Manual of
Determinative Bacteriology, eight edition. R
E. Buchanan and N. E. Gibbons, editors.

Williams and Wilkins Company: Baltimore.

1974.)

Sublist A
1. Genus Escherichia

2. Genus Shigella

3. Genus Salmonella (including Arizona )

4. Genus Enterobacter

5. Genus Citrobacter (including Levinea)

6. Genus Klebsiella

7. Erwinia amylovora
8. Pseudomonas aeruginosa. Pseudomonas

putidu and Pseudomonas fluorescens

9. Serratia marcescens

Sublist B

1. Bacillus subtilis

2. Bacillus licheniformis

3. Bacillus pumilus
4. Bacillus globigii

5. Bacillus niger

6. Bacillus nato
7. Bacillus anyloliquefacieps

8. Bacillus atcrrimus

Sublist C
1. Streptomyces aureofaciens

2. Steptomyces rimosus
3. Streptomyces coelicolor

Sublist D
1. Streptomyces griseus

2. Streptomyces cyaneus
3. Streptomyces Venezuelan

Appendix B.—Classification of

Microorganisms on the Basis of Hazard

I. Classification of Etiologic Agents on the

Basis of Hazard (1).

A. Class 1 Agents: All bacterial, parasitic,

fungal, viral, rickettsial, and chlamydial

agents not included in higher classes.

B. Class 2 Agents:

1. Bacterial Agents

Actinobacillus—all species except A. mallei.

which is in Class 3

Arizona hinshawii—all serotypes

Bacillus anthracis

Bordetella—all species

Borrelia recurrentis. B. vincenti

Clostridium botulinum.

Cl. chauvoei. Cl. haemolyticum.
Cl. histolyticum. Cl. novyi.

Cl. septicum, Cl. tetani

Corynebacterium diptheriae.

C. equi. C. haemolyticum.
C. pseudotuberculosis.
C. pyogenes. C. renale

Diplococcus (Streptococcus) pneumoniae
Erysipelothrix insidiosa

Escherichia coli—all enteropathogenic

serotypes

Haemophilus ducreyi. H. influenzae

Herellae vaginicola

Klebsiella—all species and all serotypes

Leptospira interrogans—all serotypes

Listeria—all species

Mima polymorpha
Moraxella—all species

Mycobacteria—all species except those

listed in Class 3

Mycoplasma—all species except

Mycoplasma mycoides and Mycoplasma
agalactiae. which are in Class 5

Neisseria gonorrhoeae. hi. meningitidis

Pasteurella—all species except those listed in

Class 3

Salmonella—all species and all serotypes

Shigella—all species and all serotypes

Sphaerophorus necrophorus

Staphylococcus aureus

Streptobacillus moniliformis

Streptococcus pyogenes
Treponema carateum. T. pallidum, and T.

pertenue
Vibrio fetus. V. comma, including biotype El

Tor. and V. parahemolyticus

2. Fungal Agents

''Actinomycetes (including Nocardia species

and Actinomyces species and Arachnia
propionica)

Blastomyces dermatitidis

Cryptococcus neoformans
Paracoccidioides brasiliensis

3. Parasitic Agents

Endamoeba histolytica

Leishmania sp.

Naegleria gruberi

Toxoplasma gondii

Toxocara cam's

Trichinella spiralis

Try panosoma cruzi

4. Viral, Rickettsial, and Chlamydial Agents

Adenoviruses—human—all types

Cache Valley virus

Coxsackie A and B viruses

Cytomegaloviruses
Echoviruses—All types

Encephalomyocarditis virus (EMC)
Flanders virus

Hart Park virus

Hepatitis-associated antigen material

Herpes viruses—except Herpesvirus simiae

(Monkey B virus) which is in Class 4

Corona viruses

Influenza viruses—all types except A/PR8/
34, which is in Class 1

Langat virus

Lymphogranuloma venereum agent

Measles virus

Mumps virus

Parainfluenza virus—all types except

Parainfluenza virus 3. SF4 strain, which
is in Class 1

Polioviruses—all types, wild and attenuated

Poxviruses—all types except Alastrim.
Smallpox. Monkey pox. and Whitepox.

which depending on experiments, are in

Class 3 or Class 4

Rabies virus—all strains except Rabies street

virus, which should be classified in Class

3 when inoculated into carnivores

Reoviruses—all types

Respiratory syncytial virus

Rhinoviruses—all types

Rubella virus

Simian viruses—all types except Herpesvirus

simiae (Monkey B virus) and Marburg
virus, which are in Class 4

Sindbis virus

Tensaw virus

Turlock virus

Vaccinia virus

Varicella virus

"'Since the publication of the classification in

1974 |1|, the Actinomycetes have been reclassified

as bacterial rather than fungal agents.

[39 ]
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Vole rickettsia

Yellow fever virus, 17 D vaccine strain

C. Class 3 Agents:

1. Bacterial Agents

Actinobacillus mallei

'

Actinobacillus mallei*

Bartonella—all species

Brucella—all species

Francisella tularensis

Mycobacterium avium, M. bovis. M.
tuberculosis

Pasteurella multocide type B ("buffalo" and
other foreign virulent strains')

Pseudomonas pseudomallei ‘

Yersenia peslis

2. Fungal Agents

Coccidioides immitis

Histoplasma capsulatum
Histoplasma capsulatum var. duboisii

3. Parasitic Agents

Schistosoma mansoni

4. Viral, Rickettsial, and Chlamydial Agents

Alastrim, Smallpox, Monkey pox, and
Whitepox, when used in vitro

Arboviruses—all strains except those in

Class 2 and 4 (Arboviruses indigenous to

the United States are in Class 3, except

those listed in Class 2. West Nile and
Semliki Forest viruses may be classified

up or down, depending on the conditions

of use and geographical location of the

laboratory.)

Dengue virus, when used for transmission or

animal inoculation experiments

Lymphocytic choriomeningitis virus (LCM)
Psittacosis-Ornithosis-Trachoma group of

agents

Rabies street virus, when used in

inoculations of carnivores (See Class 2)

Rickettsia—all species except Vole rickettsia

when used for transmission or animal
inoculation experiments

Vesicular stomatitis virus *

Yellow fever virus—wild, when used in vitro

D. Class 4 Agents:

1. Bacterial Agents

None.

2. Fungal Agents

None.

3. Parasitic Agents

None.

4. Viral, Rickettsial, and Chlamydial Agents

Alastrim, Smallpox, Monkey pox, and
Whitepox, when used for transmission or

animal inoculation experiments
Hemorrhagic fever agents, including Crimean

hemorrhagic fever (Congo), Junin, and
Macliupo viruses, and others as yet

undefined
Herpesvirus simiae (Monkey B virus)

Lassa virus

Marburg virus

Tick-borne encephalitis virus complex,

including Russian spring-summer
encephalitis, Kyasanur forest disease,

Omsk hemorrhagic fever, and Central

European encephalitas viruses

Venesuelan equine encephalits virus,

epidemic strains, when used for

* USDA permit also required for import or

interstate transport.

transmission or animal inoculation

experiments

Yellow fever virus—wild, when used for

transmission or animal inoculation

experiments

II. Classification of Oncogenic Viruses on
the Basis of Potential Hazard (2). A. Low-Risk
Oncogenic Viruses:

Rous Sarcoma
SV-40
CELO
Ad7-SV40
Polyoma
Bovine papilloma

Rat mammary tumor
Avian Leukosis

Murine Leukemia
Murine Sarcoma
Mouse mammary tumor
Rat Leukemia
Hamster Leukemia
Bovine Leukemia
Dog Sarcoma
Mason-Pfizer Monkey Virus

Marek's
Guinea Pig Herpes
Luck6 (Frog)

Adenovirus
Shope Fibroma
Shope Papilloma

B. Moderate-Risk Oncogenic Viruses:

Ad2-SV40
FeLV
HV Saimiri

EBV
SSV-1
GaLV
HV ateles

Yaba
FeSV

III. Animal Pathogens (3).

A. Animal disease organisms which are

forbidden entry into the United States by
Law (CDC Class 5 agent): 1. Foot and mouth
disease virus

B. Animal disease organisms and vectors

which are forbidden entry into the United

States by USDA Policy (CDC Class 5 Agents):

African horse sickness virus

African swine fever virus

Besnoitia besnoiti

Borna diseas virus

Bovine infectious petechia fever

Camel pox virus

Ephermeral fever virus

Fowl plague virus

Goat pox virus

Hog cholera virus

Louping ill virus

Lumpy skin disease virus

Nairobi sheep disease virus

Newcastle disease virus (Asiatic strains)

Mycoplasma mycoides (contagious bovine

pleuropneumonia)
Mycoplasma agalactiae (contagious agalactia

of sheep)

Rickettsia ruminatium (heart water)

Rift valley fever virus

Rinderpest virus

Sheep pox virus

Swine vesicular disease virus

Teschen disease virus

Trypanosoma vivax (Nagana)

Trypanosoma evansi

Theileria parva (East Coast fever)

[40]

Theileria annulata
Theileria lawrencei
Theileria bovis

Theileria bird
Vesicular exanthema virus

Wesselsbron disease virus

Zyonema farciminosum (pseudofarcy)
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Appendix C

Section I-E-5 states that exempt from these

Guidelines are "Other classes of recombinant
DNA molecules, if the Director, NIH, with

advice of the Recombinant DNA Advisory
Committee, after appropriate notice and
opportunity for public comment, finds that

they do not present a significant risk to

health or the environment. (See Section IV-
E—1—b—(1)—(d).) Certain classes are exempt as

of publication of these Revised Guidelines.

The list is in Appendix C.”

Under exemption I-E-5 of these Revised

Guidelines are those recombinant DNA
molecules that are propaged and maintained

in cells in tissue culture and that are derived

entirely from non-viral components (that is,

no component is derived from a eukaryotic

virus).

Appendix D

As noted above at the beginning of Section

III—A, certain HVl and HV2 host-vector

systems are assigned containment levels as

specified in the subsections of Section III—A.

Those so classified as of publication of these

Revised Guidelines are listed below.

*HV1—Unmodified laboratory strains of

Saccharomyces cerevisiae

‘HVl—The following specified strains of

Neurospora crassa which have been
modified to prevent aerial dispersion: (1)

ini (inositolless) strains 37102, 37401,

46316, 64001 and 89601.

(2) csp-1 strain UCLA37 and csp-2 strains FS
590, UCLA101 (these are conidial

separation mutants).

(3) eas strain UCLA191 (an “easily wettable"

mutant).

HVl—Asporogenic mutant derivatives of B.

subtilis

These derivatives must not revert to

sporeformers with a frequency greater

than 10“ data confirming this

requirement must be presented to NIH
for certification. The following plasmids

are accepted as the vector components of

"These follow the assigned containment levels as

specified in the subsections of Section III—A with

one exception. This exception is that experiments

involving complete genomes of eukaryotic viruses

will require P3 + HV1 or P2 + HV2 rather than the

levels given in the subsections of Section III—A.
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certified B. subtilis HV1 systems:

pUBllo. pCl94. pSl94. pSA2100. pEl94,

pT127. pl!Bll2. pC221, pC223.

'HV2—The following sterile strains of

Saccharomyces cerevisiae. all of which
have the ste-VC9 mutation. SHY1. SHY2.
SHY3. and SHY4. The following plasmids

are certified for use: Ylpl, YEp2. YEp4.

YIp5, YEp6. YRp7. YEp20. YEp21. YEp24.

Ylp25. YIp26. Ylp27. Ylp28. Ylp29. YIp30.

Ylp31. YIp32. and YIp33. These plasmids

can be considered EK2 vectors when
propagated in chi-1776.

Appendix E

As noted in the subsections of Section IV-

E—1—b—(1 ) the Director. NTH. may take certain

actions with regard to the Guidelines after

public notice and RAC consideration.

Some of the actions taken to date include

the following:

• The following experiment has been
approved: The cloning in B. subtilis. under P2

conditions, of DNA derived from

Saccharomyces cerevisiae using EK2 plasmid

vectors provided that an HVl B. subtilis host

is used.

• Unmodified laboratory strains of

Neurospora crassa can be used in all

experiments for which HVl N. crassa

systems are approved provided that these are

carried out at physical containment one level

higher than required for HVl. However, if P3

containment is specified for HVl N. crassa.

this level is considered adequate for

unmodified N. crassa. For P2 physical

containment, special care must be exercised

to prevent aerial dispersal of macroconidia.

including the use of a biological safety

cabinet.

• P2 physical containment shall be used for

DNA recombinants produced between
members of the genera Streptomyces and
Micromonospora except for those species

which are known to be pathogenic for man.
animals or plants (2A).

• Cloned desired fragments from any non-

prohibited source may be tranferred into

Agrobacterium tumefaciens containing a Ti

plasmid (or derivatives thereof), using a

nonconjugative E. coli plasmid vector

coupled to a fragment of the Ti plasmid and/
or the origin of replication of an
Agrobacterium plasmid, under containment
conditions one step higher than would be
required for the desired DNA in HVl systems
(i.e. one step higher physical containment
than that specified in the subsections of

Section III—A). Transfer into plant parts or

cells in culture would be permitted at the

same containment level (one step higher).

• Bacillus subtilis strains that do not carry

an asporogenic mutation can be used as hosts

specifically for the cloning of DNA derived

from E. coli K-12 and Streptomyces
coelicolor using NIH-approved
Staphylococcus aureus plasmids as vectors

under P2 conditions.

• Streptomyces coelicolor can be used as a

host for the cloning of DNA derived from B.

subtilis. E. Coli K-12, or from S. aureus
vectors that have been approved for use in B.

subtilis under P2 conditions.

• Certain cloned segments of Anabena
DNA may be transferred into Klebsiella

under P2 physical containment.

• Permission is granted to clone foot-and-

mouth disease virus in the EKlCV host-vector

system consisting of E. coli K-12 and the

vector pBR322. all work to be done at the

Plum Island Animal Disease Center.

Dated: January 23. 1980.

Donald S. Fredrickson.

Director. National Institutes ofHealth

|FR Doc. 80-2822 Filed 1-28-80: 0 45 *m|

BILUNG CODE 4110-08-M
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[4110-08-M]

DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institute* of Health

RECOMBINANT DNA ADVISORY COMMITTEE

Meeting

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the Re-
combinant DNA Advisory Committee
at the National Institutes of Health,
Building 31, Conference Room 6. 9000
Rockville Pike, Bethesda, Maryland
20014, on February 15-16, 1979, from
9:00 a.m. to 5:00 p.m.
The entire meeting will be open to

the public for consideration of:

Lower Eukaryote Host-Vector Systems
Prokaryote Host-Vectors Other Than

E. coli K-12
Amendment of Guidelines
Exemptions for organisms that ex-

change genetic information
E. coli phage-vector systems
EK2 host-vector systems
HV2 Saccharomyces cerevisiae host-
vector system

Review of protocols for required con-
tainment levels

Criteria for and the handling of char-
acterized clones

Requests for lowering of containment
levels on the basis of characteriza-
tion of clones

Other matters requiring necessary
action by the Committee.

Attendances by the public will be
limited to space available. Dr. William
J. Gartland, Executive Secretary, Re-
combinant DNA Advisory Committee,
National Institutes of Health, Building
31, Room 4A52, telephone 301-496-
6051, will provide materials to be dis-

cussed at the meeting, rosters of com-
mittee members and substantive pro-
gram information. A summary of the
meeting will be available at a later

date.

Dated: January 3, 1979.

Suzanne L. Fremeau,
Committee Management Officer,

NIH.

[FR Doc. 79-1090 Filed 1-12-79: 8:45 am]

[4110-08-M]

RECOMBINANT DNA RESEARCH

Proposed Actions Under Guidelines

AGENCY: National Institutes of

Health.

ACTION: Notice of proposed actions
under the NIH Guidelines for Recom-
binant DNA Research.

SUMMARY: This notice sets forth
proposals for actions to be taken
under the 1978 NIH Guidelines for Re-

FEDERAL

search Involving Recombinant DNA
Molecules [Federal Register of De-
cember 22, 1978 (43 FR 60108)1. Inter-

ested parties are invited to submit
comments concerning these proposals.
After consideration of these proposals
and comments by the NIH Recombin-
ant DNA Advisory Committee (RAC)
at its February 15-16, 1978 meeting,
the Director of the National Institutes

of Health will issue decisions on these
proposals in accord with the Guide-
lines.

DATE: Comments must be received by
February 14, 1979.

ADDRESS: Written comments and
recommendations should be submitted
to the Director, Office of Recombin-
ant DNA Activities, Building 31, Room
4A52, National Institutes of Health,
Bethesda, Maryland 20014. All com-
ments received in timely response to

this notice will be considered and will

be available for public inspection in

the above office on weekdays between
the hours of 8:30 a.m. and 5 p.m.

FOR FURTHER INFORMATION
CONTACT:
Additional information can be ob-

tained from Drs. Michael Resnick or
Stanley Barban, Office of Recombin-
ant DNA Activities, National Insti-

tutes of Health, Bethesda, Maryland
20014, (301) 496-6051.

SUPPLEMENTARY INFORMATION:
The National Institutes of Health will

consider the following changes and
amendments in the Guidelines for Re-
search Involving Recombinant DNA
Molecules, as well as actions under
these guidelines.

1.

The RAC has recommended that
Sections III-B-2 and III-C-5 include
cloning “into a lambdoid phage
vector.” The relevant paragraphs will

read:

Section III-B-2. Return of DNA seg-

ment to Non-HVl host of origin * * *

• * * For a prokaryote which does
not exchange genetic information with
E. coli (Host B), the following type of

experiment may be carried out with-
out Host B having been approved as a
HV1 host: DNA from Host B may be
inserted into a lambdoid phage vector
or into a vector from a certified EK2
host-vector system and propagated in

E. coli K-12 under the appropriate
containment conditions [see Section
III-A-l-b-(2)l. Subsequently, this re-

combinant DNA may be returned to

Host B and propagated in Host B
under PI conditions. [43]

Section III-C-5. Fungal or Similar
Lower Eukaryotic Host-Vector Systems
• • +

• • * In addition to the experiments
described above, the following experi-

ments may be carried out without the
eukaryotic host (Host C) having been
approved as an HV1 host: DNA from

REGISTER, VOL 44, NO. 10—MONDAY, JANUARY

Host C may be inserted into a lamb-
doid phage vector or into a vector
from a certified EK2 host-vector
system and propagated in E. coli K-12
under the appropriate containment
conditions [see Section III-A-l-(a)-

(5)]. Subsequently, this recombinant
DNA may be returned to Host C and
propagated there under PI conditions.

[43] • * *

This change has been recommended
because the greater flexibility afford-

ed with non-EK2 lambdoid phage vec-

tors does not in any way compromise
safety or containment in the final

host. The continued requirement for

EK2 plasmid vectors insures that this

cloning procedure is used for self-clon-

ing into the final host with a minimal
introduction of E. coli genetic infor-

mation.
2. The RAC has also recommended

that this type of experiment be per-

mitted in higher eukaryotes. The fol-

lowing section would be added to the
Guidelines:
III-C-6. Return of DNA Segments to

a Higher Eukaryotic Host of Origin.
DNA from a higher eukaryote (Host
D) may be inserted into a lambdoid
phage vector or into a vector from a
certified EK2 host-vector system and
propagated in E. coli K-12 under the
appropriate containment conditions
[see Section III-A-1], Subsequently,
this recombinant DNA may be re-

turned to Host D and propagated
under conditions of physical contain-
ment comparable to PI and appropri-
ate to the organism under study. [2A]

3. The RAC has recommended that
Section III-C-2 concerning inverte-

brate host-vector systems be divided

into two parts. The first part III-C-2-a
would retain the present wording of

this section; the second part III-C-2-b
would enable the use of nonviral vec-

tors. Section III-C-2 would therefore
be as follows:

III-C-2. Invertebrate Host-vector
Systems
III-C-2-a. Insect viral vectors. As

soon as information becomes available

on the host range restrictions and on
the infectivity, persistence, and inte-

gration of the viral DNA in vertebrate
and invertebrate cells, experiments in-

volving the use of insect viruses to

propagate DNA sequences will be eval-

uated by NIH on a case-by-case basis

[45] and will be conducted under the
recommended physical containment
conditions. (See Section IV-E-l-b-(3)-
(c))

III-C-2-b. Nonviral vectors. Organ-
elle, plasmid, and chromosomal DNAs
may be used as vectors. DNA recom-
binants formed between such vectors

and host DNA, when propagated only
in that host (or a closely related strain

of the same species), are exempt from
these Guidelines (see section I-E).

DNA recombinants formed between

15, 1979
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such vectors and DNA from cells other
than the host species require PI physi-
cal containment for invertebrate cells

in culture since invertabrate cells in

culture inherently exhibit a very high
level of containment. Experiments
which require the use of whole ani-

mals will be evaluated by NIH on a
case-by-case basis. [451

4. Similar to proposal 3. above, the
RAC recommended that a comparable
statement be added to Section III-C-1
on vertebrate host-vector systems.
This new sub-section would be as fol-

lows:

III-C-1-f. Nonviral vectors. Organ-
elle. plasmid, and chromosomal DNAs
may be used as vectors. DNA recom-
binants formed between such vectors
and host DNA. when propagated only
in that host (or a closely related strain

of the same species), are exempt from
these Guidelines (see Section I-E).

DNA recombinants formed between
such vectors and nonviral DNA from
cells other than the host species re-

quire only PI physcial containment
for cells in culture since vertebrate
cells in tissue culture inherently ex-
hibit a very high level of containment.
Recombinants involving viral DNA or
experiments which require the use of
whole animals will be evaluated by
NIH on a case-by-case basis (451.

5. Lower eukaryotes as host-vector
systems. (A complete report concern-
ing these proposals is available from
the Office of Recombinant DNA Activ-

ities.) The fungi Ateurospora crassa
and Saccharomyces cerevisiae have
been examined by the RAC for their
suitability as host-vector systems
under Section II-D-2 and III-C-5 of
the Guidelines. The following de-
scribes conditions for their proposed
use as HV1 and HV2 systems:

a. At. crassa and S. cerevisiae as HV1
systems. Specified strains of At. crassa
which have been modified to prevent
aerial dispersion and unmodified labo-
ratory strains of 5. cerevisiae are ac-

ceptable as HV1 systems based on
their natural containment. The follow-
ing At. crassa strains can be used:

(1) ini (Inositolless) strains 37102,
37401, 46316. 64001 and 89601,

(2) csp-1 strain UCLA37 and csp-2
strains FS 590, ULCA101 (these are
conidial separation mutants)

(3) eas strain UCLA191 (an "easily
wettable” mutant)
Unmodified laboratory strains of At.

crassa can be used in experiments that
require the HV1 level of containment
provided that these are carried out at
physical containment one level higher
than required for HV1. However, if P3
physical containment is specified for
HV1, this level is considered adequate
for unmodified At. crassa. For P2 phys-
ical containment, special care must be
exercised to prevent aerial dispersal of
macroconidia.

b. S. cerevisiae as an HV2 system.
Biological containment of yeast is a
product of several factors: (a) prob-

ability of encounter of the host-vector
with a wild type yeast outside the lab-

oratory; (b) the abundance of wild

type strains able to mate with a labo-

ratory strain: (c) the- frequency of

mating under the dilute conditions
simulating natural environments; (d)

the reduction in mating frequency
conferred by the sterility mutations;
(e) the stability of the cloned segment
and its vector; (f) the survival and
growth ability of the host relative to

wild types.

The following data are to be sup-
plied in support of a candidate S. cer-

evisiae for HV2 certification:

(1) Genotype of the strain, descrip-

tion of the vectors and selective mark-
ers to be used, the nature and stability

of the mutation(s) contributing to ste-

rility and the mode of construction of

the strain.

(2) The frequency of mating (In a
worst case analysis under optimal con-
ditions) with a fertile strain of oppo-
site mating type.

(3) Relative growth rates of the can-
didate strain and suitable Industrial

wild types, separately and in mixed
culture. (The specification of industri-

al strains reflects the rarity of S. cer-

evisiae in nature under non-domesti-
cated conditions.)

(4) Data on the stability and mainte-
nance of the cloned segment and
vector in non-selectlve media.

(5) Measurement of the relative abil-

ity (in a worst case analysis) of fertile

parents of the sterile HV2 candidate
to mate at low cell density compared
to optimal conditions.

(6) An experimental estimate of the
frequency of transfer of a model
cloned segment (in a worst case analy-
sis, again with a fertile strain) to a
non-mating, industrial strain, after

prolonged cultivation in mixed cul-

ture.

Changes of auxotrophic selective

markers in host and vector, or change
in mating type allele, are trivial modi-
fications not requiring certification,

provided the level of sterility is not de-

creased. Certified EK2 E. coli vector
DNA or fragments thereof can be used
in HV2 S. cerevisiae.

c. Equivalence of lower eukaryote
HV systems with those of E. coli. In
accord with Section III-B-1, host-
vector systems which have been ap-
proved as HV1 systems may be used
under P2 containment conditions for

shotgun experiments with phages,
plasmids, and DNA from nonpatho-
genic prokaryotes which do not pro-
duce polypaptide toxins.[34] For other
classes of recombinant DNA experi-
ments with these HV7 systems, except
for the cloning of complete genomes
of eukaryote viruses, the S. cerevisiae

and N. crassa HV1 systems and S. cer-

evisiae HV2 systems may be used at

the physical containment levels appli-

cable to EK1 and EK2 systems, respec-

tively. Experiments involving complete
genomes of class 1 eukaryote viruses

will require P3 + HV2 containment
levels. Other eukaryote viruses are to

be handled on a case-by-case basis.C451

6. Proposed S. cerevisiae HV2 system.

A proposal from Dr. David Botstein of

the Massachusetts Institute of Tech-
nology and Dr. Ronald Davis of Stan-
ford University for a S. ceretnstae HV2
system based on the mating type non-
specific sterile mutation VC9 w-ill be
considered by the RAC. The proposal
is available from the Office of Recom-
binant DNA Activities.

7. Prokaryotes other than E. coli as

host-vector systems. (Complete reports

concerning these proposals are availa-

ble from the Office of Recombinant
DNA Activities.) Various bacterial spe-

cies have been examined by the RAC
for their suitability as host-vector sys-

tems under Section II-D-2 of the
Guidelines. The following describes
conditions for their proposed use as

HV1 systems or for experiments in-

volving species that exchange DNA.
a. Bacillus subtilis related species

that have been shown to exchange
chromosomal DNA will be included
under the exemption category ol Sec-
tion I-E-4 of the 1978 Guidelines. Any
recombinant DNA molecules that are

composed entirely of DNA segments
from one or more of the organisms
listed below and to be propagated in

any of the organisms listed below are

exempt from the Guidelines. (This list

is to be separate from that which al-

ready exists in Appendix A for ex-

changers with E. coli.)

Bacillus subtilis

Bacillus licheniformis
Bacillus pumilus
Bacillus globigii

Bacillus niger
Bacillus nato
Bacillus amyloliquefaciens
Bacillus aterrimus
b. Streptomyces species that have

been showm to exchange chromosomal-
DNA will be included under the ex.-

emption category of Section I-E-4 of

the 1978 Guidelines. Any recombinant
DNA molecules that are composed en-

tirely of DNA segments from the fol-

lowing pairs of species listed below and
to be propagated within the pair are
exempt from the Guidelines.

S. aureofaciens x 5. rimosus
S. aureofaciens x 5. coelicolor

S. grisues x S. coelicolor

S. grisues x S. cyaneus
S. grisues x S. venezuelae
S. lividans x S. coelicolor

S. rimosus x S. coelicolor

S. parvulus x S. coelicolor

S. fradiae x S. bikiniensis
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c. Asporogenic mutant derivatives of

B. subtilis can be accepted as the host
component of an HV1 system. These
derivatives must not revert to spore-
formers with a frequency greater than
lO"* data confirming this requirement
must be presented to NIH for certifi-

cation. The following plasmids are ac-

cepted as the vector components of

certified B. subtilis HV1 systems:
pUBllO, pC194. pS194, pSA2100,
PE2194, pT127, pUB112, pC221, pC223.

d. Non-HVl Systems. Section III-B-3

states: “Containment levels for other
classes of experiments involving on-
HV1 systems may be approved by the
Director, NIH * * This section is to

be amended by addition of the follow-

ing:

In those cases where genetic ex-

change has not been demonstrated be-

tween two bacterial species A and B,

neither of which is pathogenic for

man, animals, or plants, recombinant
DNA experiments involving only A
and B can be conducted under P3
containment. [2A]

8. It has been recommended that
Sections III-A-l-a(l) and (2), which
designate the containment levels for
experiments involving the shotgun
cloning of DNA from primates and
other mammals, be amended to in-

clude P3 + EK1 as an alternative to

the present P2 + EK2 containment.
This option already appears in other
sections of the Guidelines. These sec-

tions would read as follows:

III-A-l-a-(l). Primates. P2 physical
containment + an EK2 host-vector or
P3 + EK1. Any lowering of contain-
ment below these levels (i.e., for puri-

fied DNA or characterized clones)
cannot be made solely by an institu-

tional biosafety committee but re-

quires NIH approval. (See Section IV-
E-l-b-(3).)

III-A-l-a-(2). Other Mammals P2
physical containment + an EK2 host-

vector or P3 + EK1.

Dated: January 4, 1979.

Donald S. Fredrickson, M.D.,
Director,

National Institutes of Health.

(FR Doc. 79-1091 Filed 1-12-79: 8:45 am]

[41 10-08-M]

RECOMBINANT DNA RESEARCH

Proposed Actions Under Guidelines

AGENCY: National Institutes of
Health.

ACTION: Notice of proposed actions
under the NIH Guidelines for Recom-
binant DNA Research:

SUMMARY: This notice sets forth
proposals for actions to be taken
under the 1978 NIH Guidelines for Re-
search Involving Recombinant DNA
Molecules [Federal Register of De-
cember 22, 1978 (43 FR 60108)]. Inter-

ested parties are invited to submit
comments concerning these proposals.
After consideration of these proposals
and comments by the NIH Recombin-
ant DNA Advisory Committee (RAC)
at its February 15-16, 1978 meeting,
the Director of the National Institutes

of Health will issue decisions on these
proposals in accord with the Guide-
lines.

DATE: Comments must be received by
February 14, 1979.

ADDRESS: Written comments and
recommendations should be submitted
to the Director, Office of Recombin-
ant DNA Activities, Building 31, Room
4A52, National Institutes of Health.
Bethesda, Maryland 20014. All com-
ments received in timely response to

this notice will be considered and will

be available for public inspection in

the above office on weekdays between
the hours of 8:30 a.m. and 5 p.m.

FOR FURTHER INFORMATION
CONTACT:
Additional information can be ob-

tained from Drs. Michael Resnick or

Stanley Barban, Office of Recombin-
ant DNA Activities. National Insti-

tutes of Health. Bethesda, Maryland
20014, (301) 496-6051.

SUPPLEMENTARY INFORMATION:
The National Institutes of Health will

consider the following actions under
the Guidelines for Research Involving
Recombinant DNA Molecules.

1. Prokaryote host-vector systems.
Proposals from Dr. Stanley Cohen of
Stanford University and Dr. Gary
Wilson of the University of Rochester
to allow:

a. cloning In Bacillus subtilis, under
P2 conditions, of DNA derived from E.

coli K-12 and Streptomyces coelicolor

using NIH-approved Staphylococcus
aureus plasmids as vectors:

b. cloning in B. subtilis, under P2
conditions, of DNA derived from
either E. coli K-12 or Saccharomyces
cerevisiae using NIH-approved EK2
plasmid vectors:

c. cloning in Streptomyces coelicolor,

under P2 conditions, of DNA from Ba-
cillus subtilis, E. coli K-12, and from
Staphylococcous aureus plasmid vec-

tors which have been approved for use
in Bacillus subtilis. Any plasmid indi-

ginous to Streptomyces coelicolor or
able to replicate in that host by natu-
ral biological mechanisms may be used
as a vector.

2. A proposed lambda bacteriophage
EK2 vector. A proposal from Dr. John
M. Tabor and Dr. Vernon C. Bode of
Kansas State University for the use of
the vector A gt Aamal Lam 439
Oam29. A >3 as an EK2 vector will be
considered by the RAC. The proposal
is available from the Office of Recom-
binant DNA Activities.

Dated: January 5. 1979.

Donald S. Frederickson, M.D.,
Director,

National Institutes ofHealth.

[FR Doc. 79-1092 Filed 1-12-79; 8:45 am]
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING

FEBRUARY 15-16, 1979

The Recombinant DNA Advisory Committee (RAC) was convened for its

fourteenth meeting at 9 a.m. on February 15, 1979, in Conference Rocm 6,

Building 31, National Institutes of Health, 9000 Rockville Pike, Bethesda,
Maryland. Dr. Jane K. Setlew, (Chairman) Biologist, Brookhaven National
Laboratory presided. In accordance with Public Law 92-463 the meeting
was open to the public.

Carmittee members present were :

Dr. Abdul K. Ahemd; Dr. David Baltimore; Dr. Francis E. Broadbent;
Dr. Allan M. Campbell; Mrs. Zelma Cason; Dr. Peter R. Day; Dr. Susan
Gottesman; Ms. Patricia A. King; Dr. Sheldon Krimsky; Dr. Elizabeth M.
Kutter; Dr. Richard P. Novick; Dr. David K. Parkinson; Dr. Ramon Pinon;
Dr. Emmette S. Red ford ; Dr. Wallace P. Rcwe; Dr. John Spizizen; Mr. Ray
H. THomton; Dr. LeRoy Walters; Dr. Luther S. Williams; Dr. Frank E.

Young; Dr. Milton Zaitlin; and Dr. William J. Gartland, Jr., Executive
Secretary.

A Committee roster is attached. (Attachment I)

THe following ad hoc consultant to the Committee was present ;

Dr. Norton Zinder, Rockefeller University

The following non-voting members and liaison representatives were present ;

Dr. George S. Gordon, Department of Commerce; Dr. Louis C. LaMotte,
Center for Disease Control; Dr. Herman Lewis, National Science Foundation;
Dr. Dante Picciano, Department of Labor; Dr. Mariano B. Pimentel, Department
of Interior; Dr. Jane S. Schultz, Veterans Administration; Dr. Sue Tolin,
Department of Agriculture; and Dr. William J. Walsh, Department of State.

[47 ]
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Other National Institutes of Health staff present were :

Dr. Robert C. Backus, OD; Dr. Stanley Barban, NIGMS; Dr. Emmett Barkley,
NCI; Ms. Dianah Bertran, NIAID; Mrs. Betty Butler, NIGMS; Dr. Vincent
Franco, NIAMDD; Dr. John Irwin, DRS; Dr. Richard Krause, NIAID; Dr. John
Nutter, NIAID; Dr. Michael Resnick, NIGMS; Dr. Bernard Talbot, OD; and
Dr. Burke Zimmerman, OD.

Others in attendance for all or part of the meeting were ;

Dr. David Botstein, Massachusetts Institute of Technology; Dr. Paul
Burnett, Lilly Research Laboratories; Mr. Jeffery Christy, Blue Sheet;
Dr. Ronald Davis, Stanford University; Dr. T. H. Fraser, Upjohn;
Ms. Edith Godette, Department of Labor; Dr. Lowell T. Harmisdn, DHEW;

Mrs. Robin M. Henig, Bio Science; Dr. Paul Hung, Abbott Laboratories;
Dr. Evelyn Hurlburt, Johns Hopkins University; J. Johnson, Food and Drug
Administration; C. E. Kimble, Food and Drug Administration; Dr. Dan
Liberman, Massachusetts Institute of Technology; Ms. Kathleen Majerus,
Department of Labor; Dr. James McCullough, Library of Congress; Dr.

Elizabeth Milewski, University of Colorado; L. Moutsopoulos , Georgetown
University; Jack L. Padgett, Kennedy Institute; Ms. Francine Simring,

Coalition for Responsible Genetic Research; Mr. Louis Slesin, Natural
Resources Defense Council; H. L. Walker, Food and Drug Administration;
Dr. Charles Weiner, Massachusetts Institute of Technology; and Dr. Susan
Wright, University of Michigan.

I. CALL TO ORDER AND OPENING REMARKS

Dr. Jane Setlow, Chairpman, called the meeting to order at 9 a.m.,

February 15, 1979. Dr. Setlow stressed the need for primary reviewers
to bring written comments to the meeting. She announced that there
will be new appointments to subcommittees, and that working groups
and subcommittees will always have at least one non-scientist member.
Dr. Krimsky requested that the Minutes be considered earlier in the

agenda at future meetings. Several members requested that the last

mailing for a meeting be in their hands at least one week before the

meeting. Ihe Executive Secretary read interim procedures concerning

conflict of interest.
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II. REMARKS OF DIRECTOR f NIB

Dr. Fredrickson welcomed the new members of the Committee. He stated that

he perceives three phases in the history of the NIH Recombinant DNA Guide-
lines. Phase I extended from the 1973 Gordon Conference to the issuance

of the original Guidelines in June 1976. Phase II extended from June 1976

until the revision process was completed in December 1978. Phase III began
with the issuance of the revised Guidelines containing procedures for their
continuing revision at a pace to be recommended by the RAC. He noted that
the NIH usually has a two-tiered advisory structure consisting of a panel
of scientific experts, such as a Study Section, and a more broadly based
committee for setting overall policy, such as a National Advisory Council.
Dr. Fredrickson stared that for reccmbinant ENA issues these two functions
would be served by one committee, the newly expanded RAC. Dr. Campbell
raised questions about the requirement for health surveillance under the
revised Guidelines and about the risk assessment program. Dr. Fredrickson
stated that the issue of health surveillance had been raised at the public
hearing in September 1978 as an expression of concern for people working
in the laboratory. The responsibility and procedures for health sur-
veillance are at the local level. Drs. Campbell and Young said that more
specific guidance on the intent of the health surveillance requirement
would be appreciated by institutions. With regard to risk assessment,
Dr. Fredrickson noted that CHEW has directed NIH to publish by March 30
a preposed plan for a program to assess the risks of reccmbinant DNA
research. The program will be administered by NIAID. The RAC will have
opportunity to review the proposed plan at its next meeting.

Dr. Bedford stated:

"You used the words 'eventual elimination of these
requirements' in your introductory remarks. Those
words could have a tremendous significance in work
with this ccmmittee. I wondered if you cared to
elaborate on that, or on what kind of conditions
you would think 'eventual elimination' would be
justified."

Dr. Fredrickson responded:

"I believe that we will ccme to an understanding of
the use of these techniques and their potential for
creating both good and harm to a degree where it will
not be necessary for us to have guidelines for their
use. I am convinced of that. But I don't know when
that will occur. That will occur when we understand
enough to all agree that it should take place."
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III. ORIENTATION

Dr. Maxine Singer traced the history of the recombinant DNA controversy

beginning with the earliest experiments and concerns about their unpre-

dictable properties. Dr. Singer summarized the report of the "Berg

Committee" in the summer of 1974, and emphasized that that report had
recommended the deferral of only two classes of experiments. She out-
lined the history from the Asilomar Conference to the issuance of the

Guidelines in June 1976, and mentioned the Environmental Impact Statement
which was published in the fall of 1977. Dr. Singer discussed the revised
Guidelines and, in particular, the thinking that went into the decision
to lower containment levels for experiments involving animal viruses.

Dr. Singer reviewed the current knowledge about intervening sequences in

the genomes of higher organisms. In response to a question. Dr. Singer
described methods that can be used for the characterization of DMA. In

response to another question. Dr. Novick outlined some of the basic facts
of plasmid biology. There was a brief discussion of the status of Knowl-
edge about the expression of foreign DNA in _E . coli .

IV. HOST-VECTOR SYSTEMS IN EUKARYOTE MICROORGANISMS

Consideration of the use of lower eukaryotes as host-vector systems was
initiated at a meeting at NIH of a Working Group on Lower Eukaryote Host-
vector Systems on September 16, 1978. The purpose of the meeting was to
consider possible alternatives to the EK1 and EK2 systems. Based on the
routes of escape, the possibility of mating with naturally occurring
strains (and, therefore, potential transfer of cloned material) and the
ecological niches available to Saccharomyces cerevisiae and Neurospora
crassa, it was reasoned that considerable containment is afforded by
normal laboratory strains of S. cerevisiae and mutationally modified
strains of N. crassa . In addition, it was unanimously agreed that £3 .

cerevisiae could meet the criteria of HV2 systems if transfer of cloned
DNA was prevented by mutations that would prevent mating. A Working
Group report was developed from this meeting and presented to the RAC
at its October 3U-31, 1978 meeting. The report was modified and approved
by the RAC (602). The recommendations were summarized and published for
ccmment in the Federal Register on January 15, 1979. No comments were
received during the 30-day period for comment. The RAC again considered
the recommendations of the report on Host-Vector Sys teams in Eukaryote
Microorganisms. Dr. Setlow summarized the recommendations of the report.

A. NEUROSPORA CRASSA AND SACCHAROMYCES CEREVISIAE AS HV1 SYSTEMS.

The RAC considered the following proposal for approval of
Neurospora crassa and Saccharomyces cerevisiae as HV1 systems:
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"N. crassa and S. cerevisiae as HV1 systems. Specified

strains of N. crassa which have been modified to prevent

aerial dispersion and unmodified laboratory strains of

S. cerevisiae are acceptable as HVl systems based on

their natural containment. The following N. crassa

strains can be used:

(1) ini (inositolless) strains 37102, 37401, 46316,

64001 and 89601.

(2) csp-1 strain UCLA 37 and csp-2 strains FS 590,

UCLA101 (these are conidial separation mutants).

(3) eas strain UCLA191 (an "easily wettable" mutant)."

This section of the report was discussed and some of the advantages

of using the lower eukaryote host-vector systems were described.
The organisms are structurally and genetically more related to the

cells of higher eukaryotes and there is the possibility of obtain-
ing gene expression that may not occur in E. coli , particularly due
to possibility of processing intervening sequences. The extensive
knowledge of the genetics of Saccharomyces and Neurospora will
enable significant contributions by investigators who have worked
extensively with these organisms.

It was explained that the basis for proposing these organisms for
HVl containment came from considerations of the modes of excape,
the opportunity for establishment in nature, and the possibility
of transferring cloned segments to other species or strains in

nature. As discussed in the report, there is very little oppor-
tunity to mate with other strains or species in nature and,
furthermore, there are no natural vectors known which might
effect interspecific transfer of genetic material.

Saccharomyces cerevisiae and Neurospora crassa are nonpathogenic
to man, animals and plants, and not closely related to known
pathogens. Therefore, relevant and important experiments could
be done safely without risk to man, animals, plants or the general
environment. The ecological niche for cerevisiae is the
surface of fruits or the nectar of flcwers . N. crassa is found
abundantly at barren, burned-out sites in the semi-tropics.
Neither organism can colonize the gut of man. Large amounts of
bread and beer are consumed without any pathogenic effects of
the yeast that are present.

Dr. Gottesman said that she supported the proposal as these organ-
isms are not pathogens and yeast does not have the usual escape
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routes of _E. coli , i.e., it is not found in sewage or the intestinal
tract. If the organism does escape from the laboratory, it is

unlikely to establish itself or to transfer DNA. Dr. Krimsky asked
whether anyone has attempted to make S. cerevisiae or N. crassa
into a pathogen. Dr. Day stated that no deliberate attempts had
been made. Dr. Noviek pointed out that attempts were made to
convert E. coli K-12 to a pathogen because certain strains of E.

coli are pathogens, whereas S5. cerevisiae and N. crassa are not
pathogens.

Dr. Gottesman made a motion to accept this section of the report.
The motion carried by a vote of 19 to 0 with 1 abstention.

B. S. CEREVISIAE AS AN HV2 SYSTEM.

The RAC considered the following criteria for the use of £5.

cerevisiae as an HV2 system:

"S. cerevisiae as an HV2 system. Biological containment
of yeast is a product of several factors: (a) probability
of encounter of the host-vector with a wild type yeast
outside the laboratory; (b) the abundance of wild type
strains able to mate with a laboratory strain; (c) the

frequency of mating under the dilute conditions simulat-
ing natural environments; (d) the reduction in mating
frequency conferred by the sterility mutations; (e) the
stability of the cloned segment and its vector; (f) the
survival and growth ability of the host relative to wild
types.

"

The following data are to be supplied in support of a candidate
S. cerevisiae for HV2 certification:

(1) Genotype of the strain, description of the vectors
and selective markers to be used, the nature and
stability of the mutations(s) contributing to ster-
ility and the mode of construction of the strain.

(2) The frequency of mating (in a worst case analysis
under optimal conditions) with a fertile strain of
opposite mating type.

(3) Relative growth rates of the candidate strain and

suitable industrial wild types, separately and in

mixed culture. (The specification of industrial
strains reflects the rarity of S. cerevisiae in

nature under non-domesticated conditions.)
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(4) Data on the stability and maintenance of the cloned
segment and vector in nonselect ive media.

(5) Measurement of the relative ability (in a worst
case analysis) of fertile parents of the sterile
HV2 candidate to mate at low cell density canpared

to optimal conditions.

(b) An experimental estimate of the frequency of transfer

of a model cloned segment (in a worst case analysis,
again with a fertile strain) to a non-mating, indus-
trial strain, after prolonged cultivation in mixed
culture.

Changes of auxotrophic selective markers in host and vector, or
change in mating type allele, are trivial modifications not requir-
ing certification, provided the level of sterility is not decreased.
Certified EK2 E. coli vector DNA or fragments thereof can be used
in HV2 S. cerevisiae ."

Dr. Parkinson noted no numerical values appear to be required in

the preposed data to be supplied. For example, what frequency of
mating would be unacceptable, and should not this value be in the
report. It was stated that the combined effect of various contain-
ing features (the product) is the important consideration. Explicit
in the Guidelines is the factor of 10“® (See Section II-D-l-b).
Investigators will have to present data that will at least satisfy
this value. Dr. Gottesman stated that the proposal will allow
Dalancing between survival and mating. Dr. Setlcw stated that the
Worxing Group did not want to put definite numbers into the report.
Drs. Kutter and Campbell pointed out that the requirements for EK2
systems were not entirely clear at the beginning and working group
had to evolve more refined criteria.

Dr. Kutter moved to accept this section of the report. The motion
carried by a vote of 19 in favor, 1 opposed.

C. USE OF UNMODIFIED LABORATORY STRAINS OF N. CRASSA .

The RAC considered the following proposal for use of unmodified
laboratory strains of N. crassa :

"Unmodified laboratory strains of N. crassa can be used
in experiments that require the HV1 level of containment
provided that these are carried out at physical contain-
ment one level higher than required for HV1. However,
if P3 physical containment is specified for HV1, this
level is considered adequate for unmodified N. crassa .

For P2 physical containment, special care must be

exercised to prevent aerial dispersal of macroconidia.

"
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This action is essentially equivalent to allowing the use of N.

crassa as an "HVO" system. The scientific reason for preposing

this is that that a wide variety of mutants are available in N.

crassa . The restriction of experiments to a few HV1 strains
would require considerable genetic manipulation and effort which
could be avoided by use of unmodified laboratory strains.

Several RAC members were concerned about the escape of N. crassa
in aerosols or into the air as it forms spores that travel freely.
Dr. Day stated that there is little danger of escape of spores
when they are handled by an expert. Dr. Novick stated the pro-
posal raises the basic issue of whether a wild type organism can
be used as a host to clone DNA fran diverse organisms. Dr. Day
pointed out that the proposal requires use of physical containment
one level higher than required for HV1. Dr. Baltimore stated that
as N. crassa does not grow in our climate, it is reasonable to con-
sider wild type N. crassa to be as well contained as E. coli K-12.

Dr. Rowe stated that a step from Pi to P2 is not equivalent to the
step fran P2 to P3 as the P3 level would definitely contain spores.
In response to a question as to whether wild type N. crassa has
any biological containment. Dr. Day noted that N. crassa is not a
pathogen and that there is no ecological niche for the organism.
There are other species of Neurospora in the environment, but the
possibility of genetic exchange with them is very remote. Dr.

Gottesman expressed concern both about permitting use of P2 and
about allowing blanket approval at the P3 level. Dr. Rowe pointed
out that a hood is not required for transfer operations at the P2
level

.

Since the intent is to have investigators exercise caution in the
use of wild type strains,, Dr. Redford moved to accept this section
of the report with the addition after the last word in the para-
graph of a statement proposed by Dr. Day: "including the use of
a biological safety cabinet." The motion passed by a vote of 18

to 1 with 1 abstention.

Executive Secretary's Note : However, in the discussion on the
equivalence of lower eukaryote HV systems with those of Eh coli ,

(see section IV-D-3 of the Minutes) the RAC voted 18 to 0 with 2

abstentions that unmodified laboratory strains of N. crassa be
approved at the present time only for certain experiments. Ac<~ -d-

ingly, this section will now read as follows:

"Unmodified laboratory strains of N. crassa are approved
at the P3 level of containment for shotgun experiments
with phages, plasmids, and DNA fran Class 1 prokaryotes
[1] and lower eukaryotes that do not produce polypeptide
toxins. [34]"
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D. EQUIVALENCE OF LOWER EUKARYOTE HV SYSTEMS WITH THOSE OF E. COLI .

1. Equivalency Except for Viruses.

The RAC considered a proposal for the equivalence of lower eukaryote

HV systems with those of E. coli . The proposal appeared in the

January 15, 1979 Federal Register as follows:

"Equivalence of lower eukaryote HV systems with those of

E. coli . In accord with Section III-B-1, host-vector
systems which have been approved as HV1 systems may be

used under P2 containment conditions for shotgun exper-
iments with phages, plasmids, and DNA from nonpathogenic
prokaryotes which do not produce polypeptide toxins. [34]

For other classes of recombinant DNA experiments with
these HVl systems, except for the cloning of complete
genomes of eukaryote viruses, the S. cerevisiae and

N. crassa HVl systems and S. cerevisiae HV2 systems may
be used at the physical containment levels applicable to

EKl and EK2 systems, respectively. Experiments involving
complete genomes of class 1 eukaryote viruses will require
P3 + HV2 containment levels. Other eukaryote viruses
are to be handled on a case-by-case basis. [45]"

This section contained a typograpnical error as it appeared
in the Federal Register of January 15, 1979. The next to
last sentence in the paragraph should have read:

"Experiments involving complete genomes of class 1

eukaryote viruses will require P3 + HVl or P2 + HV2
containment levels."

The RAC decided to treat this proposal in two sections. Accordingly,
the RAC first considered the following part of the proposal:

"Equivalence of lower eukaryote HV systems with those of
E . coli . In accord with Section III-B-1, host-vector
systems which have been approved as HVl systems may be
used under P2 containment conditions for shotgun experi-
ments with phages, plasmids, and DNA from nonpathogenic
prokaryotes which do not produce polypeptide toxins. [34]

For other classes of recombinant CNA experiments with these
HVl systems, except for the cloning of complete genomes of
eukaryote viruses, the S. cerevisiae and N. crassa HVl
systems and S. cerevisiae HV2 systems may be used at the
physical containment levels applicable to EKl and EK2
systems, respectively."
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There was a general discussion about the equivalence of contain-
ment levels for HV systems with those required for the EK systems.
In order to use the approved systems in various experiments it is

necessary to assign containment levels. One member stated that a

principle of equivalency seems to be the best approximation. Dr.

Walters pointed out that if equivalency were not adopted it would
be necessary to go through the Guidelines and individually assign
containment levels for each set of experiments. Dr. Baltimore
stated that the concept of equating HV1 with EK1 was built into
previous discussions and, therefore, the judgment had already
been made.

Dr. Young moved acceptance of the proposal under consideration.
The motion passed by a vote of 18 to 2 with no abstentions.

2. Containment Levels for Virus Experiments.

The RAC then considered the following proposal for the cloning of
viral ENA in eukaryote microorganisms:

"Experiments involving complete genomes of class 1

eukaryote viruses will require P3 + HVl or P2 + HV2
containment levels."

There was concern by several RAC members as to why the cloning of

euxaryote viruses in eukaryote microorganisms should require higher
containment levels than for the corresponding experiment in Eh coli
K-12. Dr. Rowe stated that it is not known whether eukaryote micro-
organisms could replicate eukaryote viruses. Concern was expressed
about viruses being produced, escaping from the laboratory, and
multiplying. In response. Dr. Young stated that viruses and their
hosts are around all the time. He suggested that perhaps the con-
tainment level should oe set at that required for work with the
virus itself.

Dr. Baltimore moved to modify the preposed sentence to read:

"Experiments involving complete genomes of eukaryotic
viruses will require at least P2 containment."

Dr. Gottesman proposed an amendment of Dr. Baltimore's motion as
follows:

"Experiments involving complete gencmes of eukaryotic
viruses shall use P3 + HVl or P2 + HV2 containment
levels .

"
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The vote on Dr. Gottesman's proposal to amend Dr. Baltimore's
motion was 12 in favor, 7 opposed, with 1 abstention.

The RAC then voted on the amended motion as follows:

"Experiments involving complete genomes of eukaryote
viruses will require P3 + HV1 or P2 + HV2 contain-
ment levels."

This motion passed by a vote of 17 to 1 with 2 abstentions.

Executive Secretary's Note : Since this is a major change in

the proposed action as it appeared in the Federal Register on
January 15, 1979, additional opportunity for public comment
is appropriate. Accordingly, this proposed action will be
published for an additional 30-day cement period and will
be reconsidered by the RAC at its next meeting.

3. Applicability to Wild Type Neurospora crassa .

Mr. Thornton moved that Neurospora crassa wild type not be
considered HV1 for equivalence. The motion passed 18 to 0

with 2 abstentions. (See reference to this in Executive
Secretary's Note at end of section IV-C of the Minutes).

V. REMARKS OF MRS. FRANCINE SIMRING

Mrs. Francine Simring, representing the Coalition for Responsible Genetic
Research, commended DHEW for expanding the membership of the RAC. Mrs.
Simring suggested that the following topics be considered by the RAC:

use of language intelligible to all, applications of the research, pro-
gram of risk assessment, interim regulation of industry, procedures for
approving exceptions and exemptions, written disclosure of affiliations,
professional conflict of interest, and distribution of material to the
RAC. She said that decreases in containment levels should be held in

abeyance until additional risk assessment data are available.

VI. SACCHAROMYCES CEREVISIAE HV2 SYSTEMS.

The RAC reviewed an application (603) submitted by Dr. David Botstein
et al. for certification of sterile yeast hosts (SHY strains of Saccharo-
myces cerevisiae ) as HV2 containment systems when used with a variety of

composite vectors capable of replication and/or integration in yeast.
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During the 30-day period for comment, no comments were received. Prior
to consideration of this proposal, the RAC had recommended the criteria
for S. cerevisiae as an HV2 system described in IV-B above.

The application had been reviewed by the Lower Eukaryotic Host-Vector
Working Group and recommended to the RAC for acceptance. The basis of
containment in the HV2 systems is the inability of cloned DNA in a sterile
yeast host to be transferred out of the host to other laboratory or wild
type strains. The level of containment achieved by the HV2 system is

acceptable based primarily upon the sterility, the probability of encounter-
ing an appropriate haploid strain in nature which is capable of mating,
and the inefficiency of mating in dilute suspension.

The following sterile strains of yeast, all of which have the ste-VC9
mutation, were proposed as HV2 hosts: SHY1, SHY2, SHY3 and SHY4.

The preposed HV2 plasmid vectors have in common several characteristics.
They all contain a bacterial replicon derived from the certified EK2
vector, pBR322, which makes possible the amplification of the DNA in

E. coli. Another common characteristic is the presence of markers which
enable selection in EL coli for the presence of the plasmid. Seme of
these markers are drug-resistance genes derived from pBR322. Others,
however, are yeast DNA fragments which are expressed in EL coli K-12:

these include the ura3 r leu2, his3, and trpl genes.

Most of the vectors also carry one or more genes of yeast origin which
can be used to select the presence of the vector in yeast, such as ura3,
leu2, trpl , and his3. The SHY strains are arranged to make any or all
of these genes selectable. All the vectors also carry fragments of
yeast DNA which provide for the maintenance of the plasmid in yeast.
The following are the proposed HV2 plasmid vectors: YIpl YEp2, YEp4,
YIp5, YEp6 , YRp7, YEp20, YEp21, YEp24, YIp25, YIp26, YIp27, YIp28, YIp29,
YIp30 , YIp31, YIp32, YIp33.

Drs. Davis and Botstein were present to answer technical questions regard-
ing the proposed hosts and vectors. It was noted that the vectors must
be approvable as components in an EK2 system using xl776 as a host for
the systems to be useful. Dr. Novick felt that the containment of pBR322
will not be comprised in the proposed system.

The RAC voted 17 to 0 with 3 abstentions to recommend certification of
the proposed systems because they are considered to meet adequately the
criteria for HV2 £5. cerevisiae systems. Drs. Baltimore and Campbell
abstained from the vote.
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Executive Secretary's Note : The plasmids can be considered EK2 vectors
when propagated in ^1776.

VII. PROKARYOTES OTHER THAN E. COLI AS HOST-VECTOR SYSTEMS .

This issue was considered at a meeting held at Stanford University on
September 12 , 1978 of the Working Group on Prokaryote Host-Vectors Other
than E. coli . The purpose of that meeting was to explore other candidate
prokaryotic organisms as HV1 systems. The group considered Bacillus and

Streptomyces systems as possible additions to the presently approved EK1

and EK2 systems. The Working Group report was considered by the RAC at
its October 30-31, 1978 meeting. The report was modified and approved
by the RAC (604). The recommendations were summarized and published for
public comment in the Federal Register on January 15, 1979. No comments
were received during the 30-day period for comment.

A. EXEMPTION OF BACILLUS SPECIES THAT EXCHANGE GENETIC INFORMATION.

The RAC considered the following proposal for exemption of certain
Bacillus species on the basis of exchange of genetic information:

"Bacillus subtilis related species that have been shewn
to exchange chromosomal DNA will be included under the
exemption category of Section I-E-4 of the 1978 Guidelines.
Any recombinant DNA molecules that are composed entirely
of CNA segments from one or more of the organisms listed
below and to be propagated in any of the organisms listed
belcw are exempt from the Guidelines. (This list is to be
separate from that which already exists in Appendix A for
exchangers with E. coli .)

Bacillus subtilis
Bacillus licheniformis
Bacillus globigii
Bacillus niger
Bacillus nato
Bacillus pumilus
Bacillus amyloliguefaciens
Bacillus aterrimus"

The basis of this list is that these organisms exchange chromosomal
DNA by transformation. Dr. Gottesman summarized the criteria for
exchange of genetic information. The Director, NIH, to date has
accepted for exemption I-E-4 organisms which exchange chromosomal
genetic information which becomes stably integrated into the host
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chromosome, and organisms which exchange chromosomal information
that is not necessarily integrated into the chromosome of the
recipient (see Director's Decision Document, Federal Register,
December 22, 1978, page 60100). The RAC agreed that the proposed
list is based solely on exchange of chromosomal DNA.

Dr. Campbell moved acceptance of the list. The motion was passed
by a vote of 17 to 0 with 3 abstentions.

B. BACILLUS SUBTILIS HV1 SYSTEM.

The RAC considered the following proposal for acceptance of B.

subtilis as an HV1 system:

"Asporogenic mutant derivatives of B. subtilis can
be accepted as the host component of an HV1 system.
These derivatives must not revert to sporeformers with
a frequency greater than lO

-
”^; data confirming this

requirement must be presented to NIH for certification.
The following plasmids are accepted as the vector compo-
nents of certified B. subtilis HV1 systems: pUBllO,
pC194, pS194

,
pSA2100, pE194, pT127, pUB112, pC221,

pC223 .

"

The Bacillus subtilis system was recommended by the Working Group
as a host system in conjunction with certain plasmids because it

offers distinct advantages for genetic manipulation and is of
little or no potential hazard. B. subtilis , an obligate aerobe,
is net normally indigenous to man, is non-pathogenic to man, and
is generally found in the soil. In Japan, a vegetable cheese
composed of live Bacillus natto , almost identical to B. subtilis ,

is consumed in large quantities by an estimated 80% of the popula-
tion. In France, deliberate ingestion of B. subtilis known as
"Bactisubtil" is similarly widespread and is used therapeutically
for certain digestive disorders. B. subtilis is not a normal
inhabitant of the gut since it is an obligative aerobe.

Dr. Kutter moved acceptance of the proposal. The motion carried

by a vote of 15 to 0 with 4 abstentions.

C. EQUIVALENCE OF BACILLUS SUBTILIS HV1 SYSTEMS WITH THOSE OF E. COLI .

The following statement regarding equivalency of Bacillus subtilis
systems that had been approved by the RAC at its meeting on October
15-16, 1978 was omitted from the January 15, 1979 Federal Register
announcement

:
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"HV1 Bacillus subtilis systems will be equivalent to EK1

in the physical containment requirements for specific
experiments."

Section III-B-1 of the Guidelines already states:

"Host-vector systems which have been approved as HV1

systems may be used under P2 containment conditions for

shotgun experiments with phages, plasmids, and DNA from
nonpathogenic prokaryotes which do not produce polypeptide
toxins. [34] Other classes of recombinant DNA experiments
with these HV1 systems will require prior approval and
classification by NIH."

Ttie RAC voted 12 to 0 with 6 abstentions that classes of recombinant
DNA experiments with B. subtilis HV1 systems (other than those
specified above) will be equivalent to EK1 in the physical contain-
ment requirements for specific experiments.

D. ADDITION TO SECTION III-B-3, NCN-HV1 SYSTEMS.

Ihe RAC considered a proposal in the Working Group report to amend
Section III-B-3 of the Guidelines by addition of the following:

"In those cases where genetic exchange has not been demon-
strated between two bacterial species A and B, neither of
which is pathogenic for man, animals, or plants, recombinant
DNA experiments involving only A and B can be conducted under
P3 containment. [2A]

"

In response to a question about the rationale for this proposal,
Dr. Campbell stated that the main focus of the 1976 Guidelines
was on E. ooli K-12 host-vector systems. Now, experiments with
other prokaryote host-vector systems are possible and of great
interest. Unless this proposal is accepted, non-exempt experi-
ments with prokaryotic host-vector systems, in general, could
be approved only for certified HV systems. Some members of the
RAC felt that requiring P3 containment was overly stringent. In
response to a question by Dr. Krimsky as to whether IBCs could
approve lower containment for these experiments. Dr. Gartla.id

expressed the opinion that the Guidelines permit IBCs to lower
containment levels for characterized or purified DNA only for
Eh ooli K-12 host-vector systems.
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The RAC voted 19 to 1 to accept the proposal as amended by
Dr. Williams:

!'In those cases where genetic exchange has not been demon-
strated between two bacterial species A and B, neither
of which is known to be pathogenic for man, animals, or
plants, recombinant DNA experiments involving only A and
B can be conducted under P3 containment. [2A]

"

VIII. REQUESTED EXEMPTION UNDER I-E-4 .

The RAC reviewed a request (628) from Dr. Bruce Carlton of the University
of Georgia for inclusion of additional Bacillus species on the list pro-
posed for exemption I-E-4. Dr. Carlton is particularly interested in

having Bacillus megaterium included on the list. Two members agreed that
the data are poor and that substantial evidence for exchange is lacking.
The RAC unanimously voted that more data would have to provided.

IX. PROPOSED EXEMPTION OF STREPTOMYCES SPECIES THAT EXCHANGE GENETIC
INFORMATION .

The RAC considered the following proposal:

"Streptomyces species that have been shown to exchange chromo-
somal DNA will be included under the exemption category of
Section I-E-4 of the 1978 Guidelines. Any recombinant ENA
molecules that are composed entirely of ENA segments from
the following pairs of species listed below and to be propa-
gated within the pair are exempt from the Guidelines.

S. aureofaciens x S. rimosus
_S. aureofaciens x S. coelicolor
jS. grisues x S. coel icolor
S. grisues x £. cyaneus
S_. grisues x S. venezuelae
S. lividans x S. coelicolor
£3. rimosus x S_. coel icolor
S. parvulus x S. coelicolor
£>. fradiae x £5. bikiniensis "

During the 30-day period for public comment, no comments were received.

It was noted that the proposed exemption is for specific pairs of organisms
rather than for any combination of the species on the list. Heterokaryosis
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is being preposed for some of the pairs as evidence for genetic exchange.

There was concern by several members about the use of heterokaryosis as a

criterion for exenange. Three menbers noted that heterokaryons can be set

up between widely different species. Dr. Parkinson stated that there was
disagreement about the criteria, and moved to adjourn the meeting. The
motion failed for lack of a second.

Dr. Gottesman again reviewed the criteria which have previously been accepted

as evidence for genetic exchange. There was seme question as to hew hetero-
Karyosis fits in with the previously accepted criteria. Dr. Gottesman
said that heterokaryon formation is being equated with F' formation, i.e.,

a plasmid carrying a chromosomal gene. The latter has been accepted as a

criterion for exchange. Dr. Day stated that there is an intrensic difference
Detween F' and heterokaryon formation. He stated that he would like to

see evidence that heterokaryosis leads to a reassortment of genetic markers.
Dr. Day also noted that the RAC did not have an expert consultant on Streptomyces .

Dr. Campbell stated that heterokaryon formation frequently leads to recom-
bination, but Dr. Novick stated that there are cases in which it does not
lead to recombination.

Dr. Campbell moved that the proposed list be broken down into two lists.
There was no second for the motion.

Dr. Kutter moved that the proposal be tabled until the second day of the
meeting. In discussing the motion, !)r. Krimsky again noted that there
were no Streptomyces experts in the room. Dr. Gottesman noted the RAC
has not had an opportunity to review the primary data. The vote on
Dr. Kutter' s motion was 5 in favor, 12 opposed.

Dr. Bedford moved that the proposal be tabled until the next meeting.
The motion failed by a vote of 5 in favor, 12 opposed.

Dr. Baltimore moved that the list of Streptomyces species for exemption
I-E-4 should be the following non-pair-wise list of species:

S. aureofaciens
S. rimosus
S. coelicolor
S. grisues
S. cyaneus
S. venezuelae

The motion has the effect of removing the pair-wise constraint of the
original proposal and removing certain species. The RAC voted 14 in
favor, 2 opposed, with 3 abstentions for Dr. Baltimore's motion.

Executive Secretary's Note : This recommendation was not accepted by
Dr. Fredrickson and will be referred back to the RAC at its next meeting.
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X. PROPOSAL FOR CERTIFICATION OF A gt Aamal Lam439 Oam29.A B(A ALO-B) -

DP50 supF AS AN EK2 SYSTEM .

Drs. Tabor & Bode have asked for approval of Agt Aamal Lam439 Oam.29AB in
DP50 SupF as an EK2 host-vector system. The phage-host system depends for
its containment on properties identical to that of XWES.aB: 1) the host-
range and sensitivity to inactivation of lambda should limit its growth
outside the laboratory; 2) temperature-denaturable (AcI857) repressor,
inactive at body temperature, prevents stable association with the host;

3) deletion of phage att region also prevents stable association with
the host; 4) amber mutations in essential genes prevent lytic phage growth
in all but specially designed hosts.

The major change in this proposed vector is the substitution of the A~L~
and 0~ amber mutations for the W,E, and S mutations found in the AWES.AB
phage. This change should improve the containment properties of the vector,
since 1) only a host carrying both the sull and suIII suppressors will
produce active phage; and 2) one can produce non-infectious phage particles
under particular suppressing conditions. Tabor and Bode have tested their
phage, using the tests specified by the Phage Working Group.

Given the similarity of this phage-host system to those already approved,
and the testing of the system done by Tabor and Bode, the RAC unanimously
recommended approval of this host-vector system as an EK2 system. It can
be considered a minor modification of the existing AWES.AB system.

Dr. Campbell recommended that the vector should be named "AALO-B."

XI. PROPOSAL FOR CERTIFICATION OF y!776 (pGLIOl) AS AN EK2 SYSTEM .

Dr. Mark Ptashne requested on November 18, 1978 (608) that the plasmid
pGLIOl be certified as an EK2 plasmid when propagated in x1776. Approxi-
mately half cf the original pBR322 plasmid has been replaced with a small
95 base-pair piece of DNA from the lac operon of E. coli.

The Host Plasmid Subcommittee of the RAC was polled by letter and recom-
mended approval of the application. The application was briefly considered
by the RAC. The RAC agreed that pGLIOl is a minor modification of pBR322
and recommended by a vote of 14 to 0 with 2 abstentions that the proposal
should be referred back to the Subcommittee to be acted upon under Section
IV-E-l-b-(3)-(h) of the Guidelines.

Executive Secretary's Note ; The Chairman of the Subcommittee reaffirmed

on February 23, 1979 the recommendation that xJ-77 6 (pGLIOl) be approved
as an EK2 system.

[64 ]



FEBRUARY 15-16 - MINUTES OF MEETING 19

XII. REQUEST FOR CERTIFICATION OF x 1776(MUA-3) .

The RAC reviewed a proposal from Dr. Robert Schimke of Stanford University
for certification of x!776(MUA-3) as an EK2 host-vector system. The RAC
noted that the proposal is flawed because xl776 is not sensitive to X phage.

It was agreed that this information would be transmitted to Dr. Shimke.

XIII. OOOTAINMENT LEVELS FOR SHOTGUN CLONING OF PRIMATE AND OTHER
MAMMALIAN ENA IN E. COLI K-12 .

The RAC considered proposed changes in the Sections III-A-l-a-( 1 ) and
-(2) of the Guidelines so as to include the possibility of P3 + EK1 con-
tainment as an alternative to the present P2 + EK2 containment requirement
for the shotgun cloning of primate or other mammalian DNA into E. coli
K-12. During the 30-day period for public response, no comments were
received.

This proposal had been considered during the revision of the Guidelines
and the issue is discussed in the Decision Document which accompanied
the Revised Guidelines ( Federal Register , December 22, 1978, page 60088).

The RAC considered the possibility of requiring an EK2 certified vector
in EK1 hosts or even a "nonmobilizable vector" as had been proposed at
the last RAC meeting. Two members emphasized that there should be no
greater containment required for general cloning of primate or mammalian
DNA than is already required for tumor viruses and P3 + EK1 is allowed
as an alternative to P2 + EK2 in this section of the Guidelines. Dr.

Kutter felt that this now represents an inconsistency.

Dr. Young described the physical containment provided by a P3 facility
which under normal medical microbiological laboratory conditions is used
only for serious pathogens. He pointed out that physical containment
is a historic method for containing microbes, whereas biological con-
tainment was proposed at the Asilomar conference and was viewed as a
backup to physical containment. Dr. Rcwe stated that EK1 provides an
immense level of biological containment. It was noted that P3 + HV1
would be allowed, through equivalency, to be substituted for P2 + HV2
for B. subtilis , N. crassa , and S. cerevisiae host-vector systems. The
question was raised whether the arguments for the containment of EK1
systems also hold for these other systems. Dr. Baltimore stated that
while we have less experience with the new HV systems they are naturally
contained systems. Dr. Kutter pointed out that the P3 level requires a
biological safety officer, an added element of protection at the local
level

.
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Dr. Rowe moved to accept the proposal as written. Dr. Gottesman pro-
posed an amendment to Dr. Rowe's motion to the effect that it would not
apply to non-E. coli K-12 HV systems at the present time. The proposed
amendment failed by a vote of 6 in favor, 12 opposed, with 3 abstentions.

During this discussion. Dr. Ahmed asked that votes be recorded by indivi-
dual. Dr. Krimsky and Ms. King supported this proposal. Mr. Thornton
suggested that the vote could be recorded by name when a certain number
of members request such a vote. It was agreed that members could ask
that their vote be recorded by name.

The RAC voted 16 to 1 (Dr. Parkinson) with 4 abstentions (Dr. Ahmed,
Mrs. Cason, Dr. Gottesman, and Ms. King) to amend Sections III-A-l-a-(l)
and III-A-l-a-( 2) of the Guidelines to read as follows:

"III-A-l-a-(l) . Primates . P2 physical containment + an EK2

host-vector or P3 + EK1. Any lowering of containment below
these levels (i.e., for purified DNA or characterized clones)
cannot be made solely by an institutional biosafety committee
but requires NIH approval. (See Section IV-E-l-b- ( 3 ) .

)

III-A-l-a-( 2) . Other Mammals . P2 physical containment + an
EK2 host-vector or P3 + EK1."

XIV. CHARACTERIZED CLONE REVIEW .

A. Appointment of Working Group.

Dr. Setlow announced the appointment of a Working Group consisting
of Drs. Day, Lewis, and Walters to propose criteria for recombinant
DNAs which can be judged to be characterized and free of harmful
genes. She noted that these judgments have been made on a case-by-
case basis to date, and that generalizations have not been developed.
Several comments regarding generalization of criteria have been
received in response to a letter from Dr. Setlow.

B. Review of Submissions.

1. Review of a Request from Dr. Oliver Smithies.

The RAC reviewed a request (614) from Dr. Oliver Smithies of
the University of Wisconsin for lowering of containment for a
Charon 3A phage, Hs51.1HbY, which contains a fragment of
human DNA from the structural gene for a hemoglobin fetal

y

chain. Dr. Smithies is requesting that the containment be
lowered from P3 + EK2 to P2 + EKl. The RAC noted that part
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of the insert has been sequenced and it will hybridize
with fetal globin DNA. In addition to intervening

sequences within the gene, there are two additional
sequences, one consisting of 1300 base pairs and another
consisting of 460 base pairs. It was agreed that it is

difficult to assess the potential hazards of this extra
DNA. Accordingly, the RAC voted 16 to 1 with 4 absten-
tions to reject the request.

2. Review of a Request from Dr. Donald Brcwn.

The RAC reviewed a request (621) from Dr. Donald Brown of
the Carnegie Institution of Washington to lower containment
to P2 + EK1 for a plasmid containing an insert containing
a genomic rabbit g -globin gene plus flanking sequences.
The fragment is 80% sequenced. The RAC noted that the insert
consists of 5000 base pairs, of which 1500-1600 are involved
in the globin gene. The gene itself contains two large inter-
vening sequences. It was pointed out that, under the revised
Guidelines, the local IBC has authority to approve a one-step
reduction in containment. Hcwever, Dr. Kutter noted that the
RAC will have to come to grips with the issue of flanking
sequences. Dr. Zinder emphasized that investigators are
interested in studying the unit of transcription. Dr.

Baltimore moved that the clone should be approved for
propagation under P2 + EKl conditions. The motion failed
to carry by a vote of 7 in favor, 13 opposed, with 1 absten-
tion.

3. Review of a Request from Dr. Philip Leder.

The RAC again reviewed a request from Dr. Philip Leder of
NIH to approve P2 + EKl containment for X phages con-
taining mouse genomic globin genes, MBG2, MBG3 , MK2, MK3,
and MaL. These clones were previously reviewed by the RAC
at its August 1978 meeting and approved for propagation at
P3 + EKl or P2 + EK2 levels. The RAC agreed that these clones
contained extra DNA and raised similar issues to those reviewed
in 2. above. The RAC voted 19 to 0, with 1 abstention, to
defer further actions on such cases until the Working Group
has reported to the RAC and criteria for characterization
are adopted.
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XV. USE OF Ff BACTERIOPHAGES FOR EK1 CONTAINMENT .

Dr. Campbell discussed a proposal (Attachment II) to permit use of Ff

bacteriophages as EK1 vectors. He summarized the report of the Phage
Subcommittee on the use of Ff phages as EKl vectors.

Dr. Campbell summarized the biology of these single-stranded phages.

Normally, the phages can infect only F+ cells as the male pili are
the attachment site for this virus. However, the Guidelines pro-
hibit cloning in F

4-
cells. He pointed out that there are two methods

to grow phage without the F4 factor. The first involves the use of
phage DNA to infect cells. [NIH has already approved this procedure]

.

The second method involves the use of certain F mutants that make
pili but are unable to transfer DNA by conjugation. In the latter
cells, phage can grow in the normal manner. The Subcommittee con-
cluded that the Ff phages are as well contained as A in the

absence of the F factor. The Subcommittee recommended that NIH approve
the use of Ff phages with conjugation deficient mutants of the F factor.
They further recommended that at the next meeting the RAC consider
amending the Guidelines to permit use of F4 hosts.

Dr. Zinder described the utility of Ff phages. The complete nucleotide
sequences is known, and DNA can be inserted by a variety of techniques.
Also, the phage is not limited in size. As soon as F+ cells become
infected, they lose their sexuality. The pili are withdrawn and F+ is

no longer expressed. He stated that it requires great care to grow
infected cells. The phage is not common and the attachment rate for
phage to a host is 2 orders of magnitude lower than for A . Seme
members of the RAC felt that since A is an approved vector, the
Ff phages should be approved. Dr. Campbell stated that the concerns
expressed by the European Science Foundation's Liaison Committee on
Recombinant DNA Research had been taken into consideration by the
Subcommittee.

Dr. Campbell moved that the RAC recommend that ORDA authorize the use
of the male-specific bacteriophages in conjugation-deficient strains
for EKl containment as follows:

Conjugation deficient mutants, such as the traD and tral

mutants of the F factor, may be used with Ff bacteriophages
if the mutants have been shown to exhibit low levels of

transfer (of the order of 10“ 5 or less) and also have low
reversion rates (such as found for deletion or double
mutants )

.
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The motion passed by a vote of 20 to 1 with 1 abstention. The sense of

the motion is for approval of the whole class of Ff phages.

Dr. Campbell indicated that he would propose a major action at the next
meeting to permit use of Ff phages with F+ host cells.

XVI. HEALTH SURVEILLANCE .

Dr. Campbell introduced the topic of medical surveillance by citing
section IV-D-l-h of the Guidelines which requires a determination, in

connection with each project, for health surveillance of recombinant
DNA research personnel, and the conduct, if found appropriate, of a

health surveillance program for the project. He stated that the
requirement carries the impression that it has been carefully con-
sidered and that IBCs should be undertaking activities for health
surveillance. He stated that there are two conceiveable purposes for
such a requirement. The first would be for the collection of medical
statistics; the second would be for the protection of individual health.
Dr. Campbell stated that if the latter purpose is the intent, then NIH
should so inform the IBCs. The difficulty of determining what to measure
in the case of E. coli host-vector systems was mentioned. Dr. Parkinson
noted that this section of the Guidelines does not address major issues
such as access to information and right to work issues.

Dr. Campbell then moved that the RAC advise the Director, NIH to transmit
a memorandum to institutions embodying the sense of the discussion, i.e.,
that the primary purpose for the requirement for health surveillance under
the Guidelines is for protection of individual health, and not for the
gathering of statistics. Dr. Campbell asked that the RAC review the
memorandum at its next meeting. Ttie motion passed by a vote of 15 to 0

with 3 abstentions.

XVII. RISK ASSESSMENT .

A. STATUS OF EK3 TESTING CONTRACTS.

Dr. Nutter briefly summarized the status of contracts that have
been awarded for the construction and testing of E. coli host-
vector systems for possible elevation to the EK3 level of
biological containment. Most of the construction contracts
have expired. There will be a meeting in March to review data
being generated by these and other contractors. As the revised
Guidelines do not stipulate a requirement for EK3, the RAC
passed a motion by a vote of 20 to 0 with 2 abstentions that
future NIH supported contract work on development of EK3 systems
should be suspended.
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B. PROPOSED RISK-ASSESSMENT PROGRAM.

Dr. Nutter mentioned that Nl'AID is preparing plans for a

program to assess the risks of recombinant DNA research.
The proposed plan will be published for comment in the

Federal Register and presented to the RAC for review. Dr.

Rowe stated that the risk assessment program should involve

the pulling together of existing data, as was done at the

Falmouth Workshop. The RAC discussed Dr. Beckwith's
letter (616) expressing concern about the construction of
hybrid proteins. Dr. Setlow appointed a Risk Assessment
Subcommittee consisting of Mr. Thornton (Chairman), Dr.

Baltimore, Dr. Gottesman, Dr. Krimsky, and Dr. Williams.

C. POLYOMA RISK ASSESSMENT EXPERIMENTS.

Dr. Rowe summarized the results (619, 620) of the polyoma
risk assessment experiments to date. The studies were
designed to examine the ability of bacteria carrying a

recombinant molecule containing polyoma DNA to cause
polyoma virus infection in mice. In no case was polycma
infection observed in mice or mouse cells exposed to
bacteria carrying the recombinant molecules. In those
cases in which a single copy of polycma DNA was con-
tained in a recombinant molecule, injection of the recom-
binant molecules as free DNA did not induce an infection.
Polyoma infection was observed in seme of the mice injected
with phage recombinants containing two copies of the polycma
DNA. However, there was no evidence of infection in mice
fed with bacteria carrying the double-copy polycma recom-
binants. Dr. Rowe stated that he felt that the polyoma
system is an appropriate model for papovaviruses and other
DNA viruses.

Dr. Gottesman again raised concern about the production and
possible transport of fused proteins out of E. coli , with
the hypothetical induction of an autoimmune response. She
again recommended that this be considered in development
of the risk assessment program.

XVIII. AMENDMENT OF SECTIONS III-B-2 and III-C-5 OF THE GUIDELINES .

The RAC considered for approval changes in the Sections III-B-2 and
III-C-5 of the Guidelines so as to include the words "into a lambdoid
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phage vector." This change had been previously recommended by the RAC

at its October 1978 meeting. EXiring the 30-day period for public
response, no comments were received.

In the publication of proposed changes in the Federal Register on January

15, 1979, it was noted that the greater flexibility afforded with non-EK2
lambdoid phage vectors does not in any way compromise safety or contain-
ment in the final host. The continued requirement for EK2 plasmid vectors
insures that the final cloning back into the host of origin can be done
with a minimal introduction of E. coli genetic information.

Tt was emphasized that the subject of these sections is essentially the
self-cloning of DNA with the introduction of either lambda or E. coli
plasmid DNA. For the case of plasmid vectors there might be the possi-
bility of the vector carrying some E. coli chromosomal DNA. This situation
is less likely for the lambda bacteriophage vectors.

The RAC voted 19 to 0 with 2 abstentions to amend Sections III-B-2 and
III-C-5 of the Guidelines to read as follows:

"Section III-B-2. Return of DNA segment to Non-HVl host of
origin * * *

* * * For a prokaryote which does not exchange genetic informa-
tion with E. coli (Host B), the following type of experiment
may be carried out without Host B having been approved as a
HV1 host: DNA from Host B may be inserted into a lambdoid
phage vector or into a vector from a certified EK2 host-vector
system and propagated in E. coli K-12 under the appropriate
containment conditions [see Section III-A-l-b-(2) ] . Sub-
sequently, this recombinant DNA may be returned to Host B
and propagated in Host B under PI conditions. [43]

III-C-5. Fungal or Similar Lower Eukaryotic Host-Vector
Systems * * *

* * * In addition to the experiments described above, the
following experiments may be carried out without the eukaryotic
host (Host C) having been approved as an HV1 host: DNA from
Host C may be inserted into a lambdoid phage vector or into a
vector from a certified EK2 host-vector system and propagated
in E. coli K-12 under the appropriate containment conditions
[see Section III-A-l-(a)-(5)]

.

Subsequently, this recom-
binant DNA may be returned to Host C and propagated there
under PI conditions. [43] * * *"

[ 71 ]



FEBRUARY 15-16 - MINUTES OF MEETING 26

XIX. REQUEST FOR APPROVAL OF SPECIFIC PROKARYOTIC HOST-VECTOR SYSTEMS .

A. REQUEST FOR CLONING IN BACILLUS SUBTILIS .

The RAC reviewed a request from Dr. Stanley Cohen of Stanford
University to permit the cloning in Bacillus subtilis , under
P2 conditions, of DNA derived from E. coli K-12 and Strepto-
myces coelicolor using NIH approved Staphylococcus aureus
plasmids as vectors. No comments were received during the

30-day period for comment.

The RAC aqreed that this request had been taken care of by
the recommendation for certification of a B. subtilis HV1

system. Therefore, the RAC did not act on this request.

B. REQUEST FOR CLONING IN STREPTOMYCES COELICOLOR .

The RAC reviewed a request by Dr. Stanley Cohen of Stanford
University to permit the cloning in Streptomyces coelicolor ,

under P2 conditions, of DNA from Bacillus subtilis , E. coli
K-12, and from Staphylococcous aureus plasmid vectors which
have been approved for use in Bacillus subtilis , using as a

vector any plasmid indigenous to Streptomyces coelicolor
or able to replicate in that host by natural biological
mechanisms. No comments were received during the 30-day
period for ccmment.

The RAC noted that it had already approved such experiments
under P3 conditions under the recommendation passed in item
VII—D of these Minutes. The RAC voted 17 to 0 with 2

abstentions to reject the request.

C. SPECIFIC BACILLUS SUBTILIS EXPERIMENT.

The RAC considered a request to perm.it cloning in B. subtilis ,

under P2 conditions, of DNA derived from either E. coli K-12 or
Saccharomyces cerevisiae using NIH-approved EK2 plasmid vectors.

No comments were received during the 30-day period for comment.

The RAC aareed that propagation in B. subtilis of E. coli K-12
DNA on an E. coli vector would be an exempt experiment under
Section I-E-3. The RAC passed a motion by a vote of 11 to 0

with 2 abstentions to permit the cloning in B. subtilis , under
P2 conditions, of DNA derived from Saccharomyces cerevisiae
using EK2 plasmid vectors provided that an HV1 B. subtilis
host is used.
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XX. ADDITION OF SECTION III-C-6, RETURN OF DNA SEGMENTS TO A HIGHER
EUKARYOTIC HOST OF ORIGIN .

The RAC considered the following proposal to add a new Section (III-C-6)

to the Guidelines to permit the return of DNA segments to a higher eukaryo-
tic host of origin:

"III-C-6. Return of DNA Segments to a Higher Eukaryotic Host
of Origin . DNA from a higher eukaryote (Host D) may be

inserted into a lambdoid phage vector or into a vector from
a certified EK2 host-vector system and propagated in E. coli
K-12 under the appropriate containment conditions [see Section
III-A-1] . Subsequently, this recombinant DNA may be returned
to Host D and propagated under conditions of physical contain-
ment comparable to PI and appropriate to the organism under
study. [2A]"

The RAC noted that the revised Guidelines do not address the question
of cloning within a higher eukaryote or cultured cells derived therefrom
of DNA taken from the same species, joined to a vector and cloned in
Escherichia coli K-12, and then returned to cells of the species of
erg in. Analogous clauses exist for returning DNA from Escherichia coli
to a species of origin from prokaryotes and lower eukaryotes. The experi-
ment is essentially a "self-cloning" experiment and therefore does not
require high levels of physical containment. Most such experiments
would be exempt from the Guidelines altogether were it not for the fact
that the DNA, when returned to the host of origin, is joined to the DNA
of the cloning vector, which is of bacterial origin. These vectors
comprise a small number of well-characterized harmless DNA molecules.

The types of physical containment (PI through P4) defined in the Guide-
lines are applicable to the propagation of microorganisms and to tissue
cultures, but not to whole multicellular organisms. Thus, it is

inpractical to require PI containment, and more appropriate to require
conditions providing a degree of containment comparable to PI.

The announcement in the January 15, 1979 Federal Register drew three
letters of comment prior to the February 15-16, 1979 RAC meeting. All
three comments requested that the proposal be changed to permit the
transfer of DNA segments to a heterologous eukaryote instead of only to
the host of origin. The RAC felt that adoption of this proposed change
would constitute a major change that would require an additional period
for comment.
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The RAC voted 13 to 0 with 2 abstentions to accept the proposal as

published in the January 15, 1979 Federal Register with the following
interpretations

:

1. the term "host" is interpreted to be "species;"

2. viral DNA from viruses endogenous to a species
is considered to be DNA from the species; and

3. this does not include exogenous viruses at this
time.

A formal proposal will be solicited from the investigators requesting
approval for heterologous transfer. The proposal will be published for
comment and considered as a major action at the next meeting.

XXI. AMENDMENT OF SECTION III-C-2, INVERTEBRATE HOST-VECTOR SYSTEMS .

The RAC recommended that Section III-C-2 concerning invertebrate host-
vector systems be divided into two parts. The first part, III-C-2-a,
would retain the present wording of this section; the second part
III-C-2-b would enable the use of nonviral vectors. Section III-C-2
would therefore read as follows:

"III-C-2. Invertebrate Host-vector systems .

III-C-2-a. Insect viral vectors . As soon as information
becomes available on the host range restrictions and on the
infect ivity, persistence, and integration of the viral DNA
in vertebrate and invertebrate cells, experiments involving
the use of insect viruses to propagate DNA sequences
will be evaluated by NIH on a case-by-case basis [45] and
will be conducted under the recommended physical containment
conditions. (See Section IV-E-l-b-(3)-(c) )

.

III-C-2-b. Nonviral vectors . Organelle, plasmid, and
chromosomal DNAs may be used as vectors. DNA recombinants
formed between such vectors and host DNA, when propagated
only in that host (or a closely related strain of the same
species), are exempt from these Guidelines (see section
I-E). DNA recombinants formed between such vectors and DNA
from cells other than the host species require PI physical
containment for invertebrate cells in culture since inverte-
brate cells in culture inherently exhibit a very high level

[74 ]



FEBRUARY lb-16 - MINUTES OF MEETING 29

of containment. Experiments which require the use of whole

animals will be evaluated by NIH on a case-by-case basis [45]."

Section III-C-2-b is being added to permit the use of nonviral

vectors in invertebrate host-vector systems. The revised
Guidelines permit the use of nonviral vectors for plant host-

vector systems, but do not address their use for inverte-

brate systems. No comments were received during the 30-day
period for comment. The RAC voted 12 to 0 with 2 abstentions

to recommend the proposed amendment of Section III-C-2.

XXII. ADDITION OF SECTION III-C-1-f , VERTEBRATE HOST-VECTOR SYSTEMS-
NON-VIRAL VECTORS .

Similar to the proposal in XXI above, the RAC recommended that a comparable

section be added to Section III-C-1 on vertebrate host-vector systems.
The new sub-section would read as follows:

"III-C-1-f . Nonviral vectors . Organelle, plasmid and
chromosomal DNAs may be used as vectors. ENA recombinants
formed between such vectors and host DNA, when propagated
only in that host (or a closely related strain of the same
species), are exempt from these Guidelines (see Section I-E).

DNA recombinants formed between such vectors and nonviral
DNA from cells other than the host species require only PI
physical containment for cells in culture since vertebrate
cells in tissue culture inherently exhibit a very high level
of containment. Recombinants involving viral DNA or exper-
iments which require the use of whole animals will be
evaluated by NIH on a case-by-case basis [45]."

No comments were received during the 30-day period for comment. The RAC
voted 10 to 0 with 4 abstentions to accept this proposal.

XXIII. DEVELOPMENT OF RETROVIRUSES AS A TRANSDUCING SYSTEM FOR
MAMMALIAN CELLS .

A proposal (612) of Dr. David Baltimore, Massachusetts Institute of
Technology, was submitted to the RAC to assist ORDA in reviewing a case-
by-case action under the revised 1978 NIH Guidelines.

This two-part proposal involves the use of a defective Moloney leukemia
viral genome as a eukaryotic vector under P2 containment conditions. In
the first part, the thymidine kinase gene of herpes simplex virus would
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be inserted in the vector. The vector would be very similar to a deleted
polycna virus, would be restricted in host range, and would require a

helper virus tor reel icat ion. The second part of the proposal involves
the construction of recombinants employing the deleted retrovirus DNA
and DNA segments from either E. coli , yeast, higher cells, or other non-
viral sources.

Dr. Baltimore's proposal was reviewed by 3 outside consultants. All
recommended arproval at the P2 level of containment. Dr. Gottesman
expressed sore concern as to whether the recombinant could recombine
with something else and yield something unexpected, such as an active
virus.

Dr. Rowe ™c to approve the use of deleted Moloney leukemia virus
under r-2 renditions to clone the herpes simplex virus TK gene and
other non-virai DNA from E. coli , S. cerevisiae , and higher eukaryotes
provided the helper virus is a murine ecotropic virus.

Ms. King and Dr. Walters expressed concern that case-by-case decisions
for virus experiments do not require an opportunity for public comment.
Dr. Gottesman noted that the Guidelines provide for much simpler pro-
cedures for these decisions.

Dr. Rowe aareed to break his motion down into two parts and to allow
the RAC to vote on them separately. The motion to permit the propagation
in mouse tissue culture cells of deleted Moloney leukemia viral DNA with
a herpes thymidine kinase gene insert using an ecotropic helper virus,
under P2 containment, was passed by a vote of 12 to 0. Ms. Cason and

Ms. King abstained.

Dr. Gottesman moved to amend the second part of Dr. Rowe's motion to

restrict it to the cloning of mouse DNA with the same stipulations as

for the cloninq of the herpes thymidine kinase DNA. The RAC voted 8 to

1 with 4 abstentions to accept the proposed amendment.

The RAC then voted 9 to 1 with 3 abstentions to restrict the second part
of the proposal only to recombinants involving deleted Moloney leukemia

viral DNA wit u
a mouse DNA insert propagated in mouse tissue culture

cells using an tcctropic helper-virus at P2 containment. Dr. Ahmec,

voted against the motion.

XXIV. AGROBACTERIUM TUMEFACIENS HOST-VECTOR SYSTEMS .

A. REQUEST FROM DR. EUGENE NESTER.

The RAC reviewed a request (618), dated November 28, 1973,

from Dr. Eugene Nester of the University of Washington for

clarif leafion of containment levels required for recombinant
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DNA experiments involving Agrobacterium tumefaciens and

the infection of tobacco plant protoplasts with recom-
binant DNA molecules containing restriction fragments of
an A. tumefaciens plasmid.

Dr. Day indicated that the proposed experiments are
covered by the revised NIH Guidelines and do not require
further consideration by the RAC.

B. REQUEST FROM DR. MARY-DELL CHILTON.

The RAC reviewed a proposal (610) from Dr. Mary-Dell Chilton
of the University of Washington for certification of Agro-
bacterium tumefaciens and Ti::RP4 cointegrate plasmids as

a host-vector system for the introduction of genes into
plants.

Dr. Day noted that the Ti plasmid is being proposed as a

general vehicle for introducing DNA into plants. He

pointed out that the utility of the preposed system will
be defeated if the host or plasmid are compromised. Dr.

Chilton proposes to use A. tumefaciens carrying a Ti::RP4
plasmid with an inserted ovalbumin gene to infect plant tissue.
Dr. Novick stated that use of the RP4 plasmid poses a serious
problem. The RAC agreed that the proposal should be considered
by a Working Group composed of Drs. Day, Tolin, and Zaitlin
plus the Plasmid Subcommittee, published in the Federal
Register for public comment, and considered as a major action
at the next meeting.

XXV. PROCEDURES FOR APPROVAL OF LARGE-SCALE EXPERIMENTS .

The revised Guidelines state in section IV-E-l-b-(3)-(d) that the
Director, NIH is responsible for:

"Authorizing, under procedures specified by the RAC, large-
scale experiments (i.e., involving more than 10 liters of
culture) for recombinant DNAs that are rigorously character-
ized and free of harmful sequences (see Footnote 3 and Section
I-D-6)

As an interim procedure, ORDA proposed the following procedures for
the handling of requests for large-scale experiments involving recom-
binants that are rigorously characterized and free of harmful sequences.
Applications for such experiments would be submitted to ORDA and sent
for review by the Chairperson and two members of the RAC. The latter
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group would recommend whether the request should be approved by ORDA or
whether it requires review by the full RAC. In the latter case, a
subcommittee of the RAC will review the application prior to full RAC
review.

After some discussion, the RAC passed by unanimous vote a procedure
according to which requests for large-scale experiments (e.g., more than
10 liters of culture) involving recombinant DNAs that are rigorously
characterized and free of harmful genes would be sent to three members
of the RAC for review and recommendation, as well as to all members of
the RAC for at least a 1-week comment period. The procedure would be
limited to requests for scale-up to 100 liters or less, and is an interim
procedure to be reconsidered by the RAC at its next meeting.

XXVI. MINUTES OF OCTOBER 30-31, 1978 MEETING .

The RAC unanimously voted approval of the Minutes of the October 30-31,
1978 meeting with minor modifications.

XXVII. DATES OF FUTURE MEETINGS .

The RAC selected May 21-23, 1979 as dates for the next meeting.

Executive Secretary's Note : Subsequent meeting dates will be
September 5-7, 1979 and December 5-7, 1979.

XXVIII. ADJOURNMENT

The meeting was adjourned at 7 p.m., February 16, 1979.

Respectfully submitted,

CjLJ „ 1tc. &Ta**r&*L**dL~
William J. Gartland, Jr., Ph.D.

Executive Secretary
!
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I hereby certify that, to the best of
my knowledge, the foregoing Minutes and
Attachments are accurate and complete.

Date Ph.D.

Recombinant DNA Advisory Committee
National Institutes of Health
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Research; Actions

Under Guidelines

agency: National Insitutes of Health,

PHS. HEW

action: Notice of actions under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth actions

taken by the Director, NIH. under the

1978 NIH Guidelines for Research
Involving Recombinant DNA Molecules

(43 FR 60108).

EFFECTIVE DATE: April 11. 1979

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J. Gartland. Office of

Recombinant DNA Activities. National

Institutes of Health. Bethesda. Maryland
20205, (301) 496-6051

SUPPLEMENTARY INFORMATION: 1 ant

promulgating today several major
actions under the NIH Guidelines for

Research Involving Recombinant DNA
Molecules These proposed actions were
published for comment in the Federal

Register of January 15. 1979 and
reviewed and recommended for

approval by the Recombinant DNA
Advisory Committee (RAC) at its

meeting on February 15-16, 1979. In

accordance with Section IV-E-l-b of

the NIH Guidelines. I find that these

actions comply with the Guidelines and
present no significant risk to health or

the environment.

Part I of this announcement provides

background information on the actions

Part II lists the major actions.

I. Decisions on Actions Under
Guidelines

A. Lower Eukaryotes as Host-Vector
Systems

Consideration of the use of lower
eukaryotes as host-vector systems was
initiated at a meeting at NIH of a

Working Group on Lower Eukaryote
Host-vector Systems on September 16.

1978 The purpose of the meeting was to

consider possible alternatives to the EKl
and EK2 systems. Based on the routes of

escape, the possibility of mating with
naturally occurring strains (and.

therefore, potential transfer of cloned
material) and the ecological niches
available to Saccharomyces cerevisiae
and Neurospora crassa. it was reasoned
that considerable containment is

afforded by normai laboratory strains of

S. cerevisiae and mutationally modified

strains of N. crassa. In addition, it was
unanimously agreed that S. cerevisiae

could meet the criteria of HV2 systems if

transfer of cloned DNA was prevented

by mutations that would prevent mating.

A Working Group report was developed

from this meeting and presented to the

Recombinant DNA Advisory Committee
(RAC) at its October 30-31. 1978

meeting. The report was modified and
approved by the RAC. The
recommendations were summarized and
published for comment in the Federal

Register on January 15, 1979. No
comments were received during the 30-

day period for comment. The RAC again

considered the recommendations at its

meeting on February 15-16. 1979.

1. N. CRASSA AND S. CEREVISIAE
AS HVl SYSTEMS. The RAC
considered the following proposal for

approval of Neurospora crassa and
Saccharomyces cerevisiae as HVl
systems:

".V crassa and S. cerevisiae as HVl
systems. Specified strains of ,V. crassa

which have been modified to prevent

aerial dispersion and unmodified
laboratory strains of S. cerevisiae are

acceptable as HVl systems based on
their natural containment. The following

N. crassa strains can be used:

(1) ini (inositolless) strains 37102.

37401. 46318. 64001 and 89601.

(2) csp-1 strain UCLA37 and csp-2

strains FS 590. UCLA101 (these are

conidial separation mutants)

(3) eas strain UCI.A191 (an “easily

wettable" mutant)."

At the February 15-16. 1979 RAC
meeting, the report was summarized and
some of the advantages of using the

lower eukaryote host-vector systems
were described. The organisms are

structurally and genetically more related

to the cells of higher eukaryotes and
there is the possibility of obtaining gene
expression that may not occur in E. colt.

particularly due to possibility of

processing intervening sequences. The
extensive knowledge of the genetics of

Saccharomyces and Neurospora will

enable significant contributions by
in\estigators who have worked
extensively with these organisms.

It was explained that the basis for

proposing these organisms for HVl
containment came from considerations

of the modes of escape, the opportunity

for establishment in nature, and the

possibility of transferring cloned

segments to other species or strains in

nature. As discussed in the report, there

is very little opportunity to mate with

other strains or species in nature and.

furthermore, there are no natural vectors

known which might effect interspecific

transfer or genetic material.

Saccharomyces cerevisiae and
Neurospora crassa are nonpathogenic to

man, animals, and plants, and not

closely related to known pathogens.

Therefore, the RAC feels that relevant

and important experiments can be done
safely without risk to man. animals,

plants or the general environment. The
ecological niche for S. cerevisiae is the

surface of fruits or the nectar of flowers.

N. crassa is found abundantly at barren,

burned-out sites in the semi-tropics.

Neither organism can colonize the gut of

man. Large amounts of bread and beer

are consumed without any pathogenic
effects of the yeast that are present.

The RAC voted to accept this section

of the report by a vote of 19 to 0 with 1

abstention.

2. USE OF UNMODIFIED
LABORATORY STRAINS OF N.

CRASSA. The RAC considered the

following proposal for use of unmodified
laboratory strains of N. crassa:

"Unmodified laboratory strains of ,V.

crassa can be used in experiments that

require the HVl level of containment
provided that these are carried out at

physical containment one level higher

than required for HVl. However, if P3

physical containment is specified for

HVl, this level is considered adequate
for unmodified N. crassa. For P2

physical containment, special care must

be exercised to prevent aerial dispersal

of macroconidia."

This action is essentially equivalent to

allowing the use of N. crassa as an
"HVO" system. The scientific reason for

proposing this is that a wide variety of

mutants are available in N. crassa. The
restriction of experiments to a few
strains would require considerable

genetic manipulation and effort which
could be avoided by use of unmodified

laboratory strains.

Several RAC members were
concerned about the escape of

Neurospora in aerosols or into the air

since it forms spores which are freely

dispersed. Since the intent was to have
investigators exercise caution in their

use of wild-type strains, it was proposed
that the original proposed action be

made more specific by the addition of

the statement "including the use of a

biological safety cabinet" after the last

word in the paragraph. The RAC voted

18 to 1 with 1 abstention to accept this

section as amended.
However, later in the discussion on

the equivalence of lower eukaryote HV
systems with those of E. coli. the RAC
voted 18 to 0 with 2 abstentions that

unmodified laboratory strains of N.

crassa be approved at the present time

[81]



Federal Register / Vol. 44, No. 71 / Wednesday, April 11, 1979 / Notices 21731

only for certain experiments.

Accordingly, this section will now read

as follows:

"Unmodified laboratory strains of N.

crassa are approved at the P3 level of

containment for shotgun experiments
with phages, plasmids, and DNA from

Class 1 prokaryotes [1] and lower
eukaryotes that do net produce
polypeptide toxins. [34]"

3. S. CEREV1SIAE AS AN HV2
SYSTEM. The RAC considered the

following criteria for the use of S.

cerevisiae as an HV2 system:

"S. cerevisiae as an HV2 system.

Biological containment of yeast is a

product of several factors: (a)

probabilily of encounter of the host-

vector with a wild type yeast outside the

laboratory; (b) the abundance of wild

type strains able to mate with a

laboratory strain; (c) the frequency of

mating under the dilute conditions

simulating natural environments; (d) the

reduction in mating fequency conferred

by the sterility mutations; (e) the

stability of the cloned segment and its

vector; (f) the survival and growth
ability of the host relative to wild types.

The following data are to be supplied

in support of a candidate S. cerevisiae

for HV2 certification:

(1) Genotype of the strain, description

of the vectors and selective markers to

be used, the nature and stability of the

mutations(s) contributing to sterility and
the mode of construction of the strain.

(2) The frequency of mating (in a

worst case analysis under optimal

conditions] with a fertile strain of

opposite mating type.

(3) Relative growth rates of the

candidate strain and suitable industrial

wild types, separately and in mixed
culture. (The specification of industrial

strains reflects the rarity of S. cerevisiae

in nature under non-domesticated

conditions.)

(4) Data on the stability and
maintenance of the cloned segment and
vector in nonselective media.

(5) Measurement of the relative ability

(in a worst case analysis) of fertile

parents of the sterile HV2 candidate to

mate at low cell density compared to

optimal conditions.

(6) An experimental estimate of the

frequency of transfer of a model cloned

segment (in a worst case analysis, again

with a fertile strain) to a non-mating,

industrial strain, after prolonged
cultivation in mixed culture.

Changes of auxotrophic selective

markers in host and vector, or change in

mating type allele, are trivial

modifications not requiring certification,

provided the level of sterility is not

decreased. Certified EK2 E. coli vector

DNA or fragments thereof can be used
in HV2 S. cerevisiae."

This section addresses the criteria for

the acceptance of S. cerevisiae as an
HV2 system. One member of the RAC
raised a question as to whether
numerical values should be assigned to

the containment criteria. It was slated

that the combined effect of various

containing features (the product) is the

important consideration. Explicit in the

Guidelines is the factor of 10~ 8 (See

Guidelines, Section Il-D-l-b).

Investigators will have to present data

that will at least satisfy this value.

The RAC voted to accept this section

by a vote of 19 to 1 with no abstentions.

4. EQUIVALENCE OF LOWER
EUKARYOTE HV SYSTEMS WITH
THOSE OF E. COLI. The RAC
considered a proposal for the

equivalence of lower eukaryote HV
systems with those of E. coli. The
proposal appeared in the January 15,

1979 Federal Register as follows:

"Equivalence of lower eukaryote HV
systems with those of E. coli. In accord
with Section III-B-1, host-vector

systems which have been approved as

HVl systems may be used under P2

containment conditions for shotgun

experiments with phages, plasmids, and
DNA from nonpathogenic prokaryotes

which do not produce polypeptide

toxins. [34] For other classes of

recombinant DNA experiments with

these HVl systems, except for the

cloning of complete genomes of

eukaryote viruses, the S. cerevisiae and
N. crassa HVl systems and S.

cerevisiae HV2 systems may be used at

the physical containment levels

applicable to EKl and EK2 systems,

respectively. Experiments involving

complete genomes of class 1 eukaryote

viruses will require P3 + HV2
containment levels. Other eukaryote

viruses are to be handled on a case-by-

case basis. [45]"

This section contained a typographic

error as it appeared in the Federal

Register of January 15, 1979. The next to

last sentence in the paragraph should

have read:

“Experiments involving complete
genomes of class 1 eukaryote viruses

will require P3 +HVl or P2 + HV2
containment levels."

The RAC decided to treat this

proposal in two sections. Accordingly,

the RAC first considered the following

part of the proposal:

“Equivalence of lower eukaryote HV
systems with those of E. coli. In accord

with Section III-B-1, host-vector

systems which have been approved as

HVl systems may be used under P2

containment conditions for shotgun

experiments with phages, plasmids, and
DNA from nonpathogenic prokaryotes

which do not produce polypeptide

toxins. [34] For other classes of

recombinant DNA experiments with

these HVl systems, except for the

cloning of complete genomes of

eukaryote viruses, the S. cerevisiae and
N. crassa HVl sysems and S. cerevisiae

HV2 systems may be used at the

physical containment levels applicable

to EKl and EK2 systems, respectively."

In order to use the approved systems

in various experiments it is necessary to

assign containment levels. One RAC
member pointed out that if equivalence

was not adopted it would be necessary

to go through the Guidelines and
individually assign containment levels

for each set of experiments.

The RAC proposed to equate HVl to

EKl and HV2 to EK2 for the S.

cerevisiae and N. crassa systems.

The RAC voted to accept the proposal

by a vote of 18 to 2 with no abstentions.

The RAC then considered the second
part of this section which was
incorrectly printed in the Federal

Register of January 15. 1979. The RAC in

its deliberations took a less restricted

position than either that of the Federal

Register announcement or the report of

the Working Group, and recommend
that the following wording be
substituted for the previous proposal:

"Experiments involving complete

genomes of eukaryote viruses will

require P3 + HV1 or P2+HV2
containment levels.”

This recommendation passed by a

vote of 17 to 1 with 2 abstentions. Since

this is a major change in the proposed

action as it appeared in the Federal

Register on January 15, 1979, additional

opportunity for public comment is

appropriate. Accordingly, this proposed

action will be published for an

additional 30-day comment period and
will be reconsidered by the RAC at its

next meeting.

B. Saccharomyces Cerevisiae HV2
Systems

The RA.C reviewed an application

submitted by Dr. David Botstein et al.

for certification of sterile yeast hosts

(SHY strains of Saccharomyces
cerevisiae) as HV2 containment systems

when used with a variety of composite

vectors capable of replication and/or

integration in yeast.

During the 30-day period for comment,
no comments were received. Prior to

consideration of this proposal, the RAC
had recommended the criteria for 5.

cerevisiae as an HV2 system described

in A above.
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The application had been reviewed by
the Lower Eukaryotic Host-Vector

Working Croup and recommended to

the RAC for acceptance. The basis of

containment in the HV2 systems is the

inability of cloned DNA in a sterile

yeast host to be transferred out of the

host to other laboratory or wild type

strains. The level of containment
achieved by the HV2 system is

acceptable based primarily upon the

sterility, the probability of encountering

an appropriate haploid strairt in nature

which is capable of mating, and the

inefficiency of mating in dilute

suspension.

The following sterile strains of yeast,

all of which have the s/e-VC9 mutation,

are proposed as HV2 hosts: SHY1.
SHY2. SHY3 and SHY4.
The proposed HV2 pl<0mid vectors

have in common several characteristics.

They all contain a bacterial replicon

derived from the certified EK2 vector,

pBR322. which makes possible the

amplification of the DNA in E. coll.

Another common characteristic is the

presence of markers which enable

selection in p coli for the presence of

the plasmid. Some of these markers are

drug-resistance genes derived from
pBR322. Others, however, are yeast

DNA fragments which are expressed in

E. coli K-12: these include the ura3. Ieu2,

his3. and trp 1 genes.

Most of the vectors also carry one or

more genes of yeast origin which can be
used to select the presence of the vector

in yeast, such as uro3. leu 2. trp\, and
his3. The SHY strains are arranged to

make anv or all of these genes
selectable. All the vectors also carry

fragments of yeast DNA which provide
for the maintenance of the plasmid in

jeast. The following are the proposed
IIV2 plasmid vectors: Ylpl. YEp2. YEp4,
Ylp5. YEp6. YRp7. YEp20. YEp21. YEp24.
YIp25. YIp28. Ylp27. YIp28. Ylp29. Ylp30.

Ylp31. YIp32. YIp33.

A complete discussion of the strains

and the vectors proposed for

certification is available from the Office

of Recombinant DNA Activities.

The RAC voted 17 to 0 with 3

abstentions to recommend approval of

the proposed systems because they

were considered to meet adequately the

criteria for HV2 S. cerevisiae systems.

C. Prokaryots Other than E. Coli as
Host- Vector Systems

This issue was considered at a

meeting held at Stanford University on
September 12. 1978 of the Working
Group on Prokaryote Host-Vectors
Other than E. coli. The purpose of that

meeting was to explore other candidate
prokaryotic organism* as HVl systems.

The group considered Bacillus and
Streptomyces systems as possible

additions to the presently approved EKl
and EK2 systems. The Working Group
report was considered by the RAC at its

October 30-31, 1978 meeting. The report

was modified and approved by the RAC.
The recommendations were summarized
and published for public comment in the

Federal Register on January 15. 1979. No
comments were received during the 30-

day period for comment. The RAC again

considered the recommendations at its

meeting on February 15-16, 1979.

1. EXEMPTION OF BACILLUS
SPECIES THAT EXCHANGE GENETIC
INFORMATION. The RAC considered

the following proposal for exemption of

certain Bacillus species on the basis of

exchange of genetic information:

"Bacillus subtilis related species that

have been shown to exchange
chromosomal DNA will be included

under the exemption category of Section

I—E—4 of the 1978 Guidelines. Any
recombinant DNA molecules that are

composed entirely of DNA segments
from one or more of the organisms listed

below and to be propagated in any of

the organisms listed below are exempt
from the Guidelines. (This list is to be

separate from that which already exists

in Appendix A for exchangers with E.

coli.)

Bacillus subtilis

Bacillus licheniformis

Bacillus globigii

Bacillus niger

Bacillus nato

Bacillus pumilus
Bacillus amyloliquefaciens

Bacillus aterrimus"

The basis of this list is that these

organisms exchange chromosomal DNA
by transformation.

Th RAC voted 17 to 0 with 3

abstentions to accept this section of the

report.

2. BACILLUS SUBTILIS HVl
SYSTEM. The RAC considered the

following proposal for acceptance of B
subtilis as an HVl system:

"Asporogenic mutant derivatives of B
subtilis cam be accepted as the host

component of an HVl system. These
derivatives must not revert to

sporeformers with a frequency greater

than 10“ 7
; data confirming this

requirement must be presented to NTH
for certification. The following plasmids

are accepted as the vector components
of certified B. subtilis HVl systems:

pUBllO. pCl94, pSl94. pSA2100. pEl94.

pTl27. pUBll2. pC221. pC223."

The Bacillus subtilis system was
recommended by the Working Group as

a host system in conjunction with

certain plasmids because it offers

distinct advantages for genetic

manipulation and is of little or no
potential hazard. B. subtilis. an obligate

aerobe, is not normally indigenous to

man, is non-pathogenic to man, and is

generally found in the soil. In Japan, a

vegetable cheese composed of live

Bacillus nato. almost identical to B.

subtilis. is consumed in large quantities

by an estimated 80% of the population.

In France, deliberate ingestion of B.

subtilis known as ''Bactisubtil" is

similarly widespread and is used

therapeutically for certain digestive

disorders. B. subtilis is not a normal
inhabitant of the gut since it is an

obligative aerobe.

The RAC voted 15 to 0 with 4

abstentions to approve the proposal.

3. EQUIVALENCE OF BACILLUS
SUBTILIS HVl SYSTEMS WITH
THOSE OF E. COLI. The following

statement regarding equivalency of

Bacillus subtilis systems that had been
approved by the RAC at its meeting on
October 15-16. 1978 was omitted from
the January 15, 1979 Federal Register

announcement:

"HVl Bacillus subtilis systems will be

equivalent to EKl in the physical

containment requirements for specific

experiments.

"

Section III—B— 1 of the Guidelines

states:

"Host-vector systems which have

been approved as HVl systems may be

used under P2 containment conditions

for shotgun experiments with phages,

plasmids, and DNA from nonpathogenic

prokaryotes which do not produce

polypeptide toxins. [34] Other classes of

recombinant DNA experiments with

these HVl systems will require prior

approval and classification by NIH

The RAC voted 12 to 0 with 6

abstentions that classes of recombinant
DNA experiments with B. subtilis HVl
systems (other than those specified

above) will be equivalent to EKl in the

physical containment requirements for

specific experiments.

4. ADDITION TO SECTION 1II-B-3.

NON-HV1 SYSTEMS. The RAC
considered a proposal in the Working
Group report to amend Section III—B—

3

of the Guidelines by addition of the

following:

In those cases where genetic

exchange has not been demonstrated
between two bacterial species A and B.

neither of which is pathogenic for man,
animals, or plants, recombinant DNA
experiments involving only A and B can

be conducted under P3

containment. [2A]"
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The RAC voted 19 to 1 to accept an
amended statement which reads as

follows:

“In those cases where genetic

exchange has not been demonstrated
between two bacterial species A and B,

neither of which is known to be
pathogenic for man, animals, or plants,

recombinant DNA experiments
involving only A and B can be
conducted under P3 containment. [2A]”

D. Specific Bacillus Subtilis Experiment.

The RAC considered a request to permit

cloning in B. subtilis, under P2

conditions, of DNA derived from either

E. coli K-12 or Saccharomyces
cerevisiae using NIH-approved EK2
plasmid vectors. No comments were
received during the 30-day period for

comment.

The RAC agreed that propagation in

B. subtilis of E. coli K-12 DNA on an E.

coli vector would be an exempt
experiment under Section I-E-3. The
RAC passed a motion by a vote of 11 to

0 with 2 abstentions to permit the

cloning in B. subtilis, under P2
conditions, of DNA derived from
Saccharomyces cerevisiae using EK2
plasmid vectors provided that an HVl B.

subtilis host is used.

E. Containment Levels for Shotgun
Cloning ofPrimate and Other
Mammalian DNA in E. Coli K-12

The RAC considered proposed
changes in the Sections III—A—1—a—(1

)

and -(2) of the Guidelines so as to

include the possibility of P3 + EK1
containment as an alternative to the

present P2+ EK2 containment
requirement for the shotgun cloning of

primate or other mammalian DNA into

E. coli K-12. During the 30-day period

for public response, no comments were
received.

This proposal had been considered

during the revision of the Guidelines and
the issue is discussed in the Decision

Document which accompanied the

Revised Guidelines (Federal Register,

December 22, 1978, page 60088).

The RAC considered the possibility of

requiring an EK2 certified vector in EKl
hosts or even a “nonmobiliza^le vector"

as had been proposed at the last RAC
meeting. Two members emphasized that

there should be no greater containment
required for general cloning of primate
or mammalian DNA than is already

required for tumor viruses. One member
described at length the physical

containment provided by a P3 facility

which under normal medical
microbiological laboratory conditions is

used only for serious pathogens.

The RAC voted 16 to 1 with 4

abstentions to amend Sections III—A—1—
a-(l) and III—A—1—a—(2) of the Guidelines

to read as follows:

“III-A-l-a-(l). Primates. P2 physical

containment -fan EK2 host-vector or

P3 + EK1. Any lowering of containment
below these levels (i.e., for purified DNA
or characterized clones) cannot be made
solely by an institutional biosafety

committee but requires NIH approval.

(See Section IV—E—1—b—(3).)

III-A-l-a-(2). Other Mammals. P2
physical containment -fan EK2 host-

vector or P3-fEKl.”
The RAC also indicated its desire that

these containment levels for EKl
systems should apply to other HVl
systems under equivalence provisions,

discussed above.

F. Amendment of Sections lll-B-2 and
III-C-5 of the Guidelines

The RAC considered for approval
changes in the Sections III—B—2 and III-

C-5 of the Guidelines so as to include

the words "into a lambdoid phage
vector.” This change had been
previously recommended by the RAC at

its October 1978 meeting. During the 30-

day period for public response, no
comments were received.

In the publication of proposed
changes in the Federal Register on
January 15, 1979, it was noted that the

greated flexibility afforded with non-
El^ lambdoid phage vectors does not in

any way compromise safety or

containment in the final host. The
continued requirement for EK2 plasmid
vectors insures that the final cloning

back into the host of origin can be done
with a minimal introduction of E. coli

genetic information.

It was emphasized that the subject of

these sections is essentially the self-

cloning of DNA with the introduction of

either lambda or E. coli plasmid DNA.
For the case of plasmid vectors there

might be the possibility of the vector

carrying some E. coli chromosomal
DNA. This situation is less likely for the

lambda bacteriophage vectors.

The RAC voted 19 to 0 with 2

absentions to amend Sections III—B—

2

and III-C-5 of the Guidelines to read as

follows:

“Section III—B—2. Return ofDNA
segment to Non-HVl host of origin ' ' *

* * * For a prokaryote which does not

exchange genetic information with E.

coli (Host B), the following type of

experiment may be carried out without

Host B having been approved as a HVl
host: DNA from Host B may be inserted

into a lambdoid phage vector or into a

vector from a certified EK2 host-vector

system and propagated in E. coli K-12

under the appropriate containment
conditions [see Section III—A—1—b—(2)].

Subsequently, this recombinant DNA
may be returned to Host B and
propagated in Host B under Pi

conditions. [43]

III-C-5. Fungal or Similar Lower
Eukaryotic Host- Vector Systems * * *

* * * In addition to the experiments

described above, the following

experiments may be carried out without

the eukaryotic host (Host C) having
been approved as an HVl host: DNA
from Host C may be inserted into a

lambdoid phage vector or into a vector

from a certified EK2 host-vector system
and propagated in E. coli K-12 under the

appropriate containment conditions [see

Section III—A—1—(a)—(5)]. Subsequently,

this recombinant DNA may be returned

to Host C and propagated there under Pi

conditions. [43]
* * *

G. Amendment of Section III-C-2,

Invertebrate Host- Vector Systems

The RAC recommended that Section

III-C-2 concerning invertebrate host-

vector systems be divided into two
parts. The first part, III-C-2-a, would
retain the present wording of this

section: the second part III—C—2—b would
enable the use of nonviral vectors.

Section III-C-2 would therefore read as

follows:

“III-C-2. Invertebrate Host-vector

systems.

III-C-2-a. Insect viral vectors. As
soon as information becomes available

on the host range restrictions and on the

infectivity, persistence, and integration

of the viral DNA invertebrate and
invertebrate cells, experiments involving

the use of insect viruses to propagate

DNA sequences will be evaluated by
NIH on a case-by-case basis [45] and
will be conducted under the

recommended physical containment

conditions. (See Section IV-E-l-b-(3)-

(c))-

Ill—C—2—b. Nonviral vectors.

Organelle, plasmid, and chromosomal
DNAs may be used as vectors. DNA
recombinants formed between such

vectors and host DNA, when propagated

only in that host (or a closely related

strain of the same species), are exempt
from these Guidelines (see section I-E).

DNA recombinants formed between
such vectors and DNA from cells other

than the host species require Pi physical

containment for invertebrate cells in

culture since invertebrate cells in culture

inherently exhibit a very high level of

containment. Experiments which require

the use of whole animals will be

evaluated by NIH on a case-by-case

basis [45].”

[84 ]
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Section Ul-C-2-b is being added to

permit the use of nonviral vectors in

invertebrate host-vector systems. The
revised Guidelines permit the use of

nonviral vectors for plant host-vector

systems, but do not address their use for

invertebrate systems. No comments
were received during the 30-day period

for comment. The RAC voted 12 to 0

with 2 abstentions to recommended the

proposed amendment of Section UJ-C-2.

H. Addition of Section III-C-1-f

Vertebrate Host- Vector Systems—Non-
Viral Vectors

Similar to the proposal in G above, the

RAC recommended that a comparable
section be added to Section M-C-l on
vertebrate host-vector systems. The new
sub-section would read as follows:

"M-C-l-f. Nonviral vectors.

Organelle, plasmid and chromosomal
DNAs may be used as vectors. DNA
recombinants formed between such
vectors ancfhost DNA. when propagated
only in that host (or a closely related

strain of the same species), are exempt
from these Guidelines (see Section I-E).

DNA recombinants formed between
such vectors and nonviral DNA from
cells other than the host species require

only Pi physical containment for cells in

culture since vertebrate cells in tissue

culture inherently exhibit a very high

level of containment. Recombinants
involving viral DNA or experiments
which require the use of whole animals
will be evaluated by N1H on a case-by-

case basis [45].”

No comments were received during

the 30-day period for comment. The
RAC voted 10 to 0 with 4 abstentions to

accept this proposal.

I. Addition of Section III-C-6. Return of
DNA Segments To a Higher Eukaryotic
Host of Origin

The RAC considered the following

proposal to add a new Section (III-C-6)

to the Guidelines to permit the return of

DNA segments to a higher eukaryotic

host of origin:

“ni-C-6. Return ofDNA segments to a
Higher Eukaryotic Host of Origin. DNA
from a higher eukaryote (Host D) may
be inserted into a lambdoid phage
vector or into a vector from a certified

EK2 host-vector system and propagated
in E. coli K-12 under the appropriate

containment conditions (see Section III—

A-l]. Subsequently, this recombinant
DNA may be returned to Host D and
propagated under conditions of physical

containment comparable to PI and
appropriate to the organism under study.

12A]"

The RAC noted that the revised

Guidelines do not address the question

of cloning within a higher eukaryote or

cultured cells derived therefrom of DNA
taken from the same species, joined to a

vector and cloned in Escherichia coli K-
12, and then returned to cells of the

species of origin. Analogous clauses

exist for returning DNA from

Escherichia coli to a species of origin

from prokaryotes and lower eukaryotes.

The experiment is essentially a "self-

cloning" experiment and therefore does

not require high levels of physical

containment. Most such experiments

would be exempt from the Guidelines

altogether were it not for the fact that

the DNA. when returned to the host of

origin, is joined to the DNA of the

cloning vector, which is of bacterial

origin. These vectors comprise a small

number of well-characterized harmless

DNA molecules.

The types of physical containment (Pi

through P4) defined in the Guidelines

are applicable to the propagation of

microorganisms and to tissue cultures,

but not to whole multicellular

organisms. Thus, it is impractical to

require Pi containment, and more
appropriate to require conditions

providing a degree of containment

comparable to Pi.

The announcement in the January 15.

1979 Federal Register drew three letters

of comment prior to the February 15-16,

1979 RAC meeting. All three comments
requested that the proposal be changed
to permit the transfer of DNA segments
to a heterologous eukaryote instead of

only to the host of origin. The RAC felt

that adoption of this proposed change
would constitute a major change that

would require an additional period for

comment.

The RAC voted 13 to 0 with 2

abstentions to accept the proposal as

published in the January 15. 1979

Federal Register with the following

interpretations:

1. the term "host" is interpreted to be
"species:”

2. viral DNA from viruses endogenous
to a species is considered to be DNA
from the species: and

3. this does not include exogenous
viruses at this time.

II. MAJOR ACTIONS UNDER
GUIDELINES

A. N. Crassa and S. Cerevisiae as HV1
Systems

Specified strains of Neurospora
crassa which have been modified to

prevent aerial dispersion, and
unmodified laboratory strains of

Saccharomyces cerevisiae are

acceptable as HVl systems based on

[85 ]

their natural containment. The following

N. Crassa strains can be used:

(1) ini (inositolless) strains 37102,

37401, 46316, 64001 and 89601.

(2) csp-1 strain UCLA37 and csp-2

strains FS 590. UCLA101 (these are

conidial separation mutants).

(3) eas strain UCLA191 (an "easily

wettable” mutant).

B. Unmodified Laboratory Strains of N.

Crassa

Unmodified laboratory strains of N.

crassa are approved at the P3 level of

containment for shotgun experiments
with phages, plasmids, and DNA from

Class 1 prokaryotes (1) and lower
eukaryotes that do not produce
polypeptide toxins. [34]

C. Criteria for Saccharomyces
Cerevisiae as an HV2 System

The following are criteria for

Saccharomyces cerevisiae as an HV2
system. Biological containment of

Saccharomyces cerevisiae is a product

of several factors: (a) probability of

encounter of the host-vector with a wild

type yeast outside the laboratory: (b) the

abundance of wild type strains able to

mate with a laboratory strain; (c) the

frequency of mating under the dilute

conditions simulating natural

environments; (d) the reduction in

mating frequency conferred by the

sterility mutations; (e) the stability of

the cloned segment and its vector; (f) the

survival and growth ability of the host

relative to wild types.

The following data are to be supplied

in support of a candidate S. cerevisiae

for HV2 certification:

(1) Genotype of the strain, description

of the vectors and selective markers to

be used, the nature and stability of the

mutation(s) contributing to sterility and
the mode of construction of the strain.

(2) The frequency of mating (in a

worst case analysis under optimal

conditions) with a fertile strain of

opposite mating type.

(3) Relative growth rates of the

candidate strain and suitable industrial

wild types, separately and in mixed
culture. (The specification of industrial

strains reflects the rarity of S. cerevisiae

in nature under non-domesticated
conditions.)

(4) Data on the stability and
maintenance of the cloned segment and
vector in nonselective media.

(5) Measurement of the relative ability

(in a worst case analysis) of fertile

parents of the sterile HV2 candidate to

mate at low cell density compared to

optimal conditions.

(6) An experimental estimate of the

frequency of transfer of a model cloned
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segment (in a worst case analysis, again
with a fertile strain) to a nonmating,
industrial strain, after prolonged
cultivation in mixed culture.

Changes of auxotrophic selective

markers in host and vector, or change-in
mating type allele are trivial

modifications not requiring certification,

provided the level of sterility is not

decreased. Certified EK2 E. coli vector

DNA or fragments thereof can be used
in HV2 S. cerevisiae.

D. Equivalence of Lower Eukaryote HV
Systems with those of E. Coli

In accord with Section III—C—5, host-

vector systems which have been
approved as HVl systems may be used
under P2 containment conditions for

shotgun experiments with phages,

plasmids, and DNA from nonpathogenic
prokaryotes which do not produce
polypeptide toxins. [34] For other

classes of recombinant DNA
experiments with these HVl systems,

except for the cloning of complete
genomes of eukaryote viruses, the S.

cerevisiae and N. crassa HVl systems
and S. cerevisiae HV2 systems may be
used at the physical containment levels

applicable to EKl and EK2 systems,

respectively.

E. Certified Saccharomyces Cerevisiae
HV2 Systems

The following sterile strains of

Saccharomyces cerevisiae, all of which
have the ste-VC9 mutation, are certified

as HV2 hosts: SHY1, SHY2, SHY3, and
SHY4. The following plasmids are

certified for use in an HV2 system: YIpl,

YEp2, YEp4, YIp5, YEp6, YRp7, YEp20,
YEp21, YEp24, YIp25, YIp26, YIp27,

Ylp28, YIp29, YIp30, YIp31, Yip32, and
YIp33. These plasmids can be

considered EK2 vectors when
propagated in xl776.

F. Exemption of Bacillus Species that

Exchange Genetic Information

The following Bacillus subtilis related

species that have been shown to

exchange chromosomal DNA are now
included under the exemption category

of Section I-E^l of the 1978 Guidelines.

Any recombinant DNA molecules that

are composed entirely of DNA segments
from one or more of the organisms listed

below and to be propagated in any of

the organisms listed below are exempt
from the Guidelines. (This list is to be
separate from that which already exists

in Appendix A for exchangers with E.

Coli.)

Bacillus subtilis

Bacillus licheniformis

Bacillus pumilus
Bacillus globigii

Bacillus niger

Bacillus nato

Bacillus amyloliquefaciens

Bacillus aterrimus

G. Bacillus Subtilis HVl System

Asporogenic mutant derivatives of B.

subtilis can be accepted as the host

component of an HVl system. These
derivatives must not revert to

sporeformers with a frequency greater

than 10" 7
; data confirming this

requirement must be presented to NIH
for certification. The following plasmids
are accepted as the vector components
as certified B. subtilis HVl systems:

pUBllo, pCl94, pSl94, pSA2100, pEl94,

pT127, pUBll2, pC221, pC223.

H. Equivalence of Bacillus Subtilis HVl
Systems with Those of E. Coli

Host-vector systems which have been
approved as HVl systems may be used
under P2 containment conditions for

shotgun experiments with phages,

plasmids, and DNA from nonpathogenic
prokaryotes which do not produce
polypeptide toxins. [34] Other classes of

recombinant DNA experiments with B.

subtilis HVl systems will be equivalent

to EKl in the physical containment
requirements for specific experiments.

I. Modification of Section III-B-3

Section III-B-3 of the Guidelines is

replaced with the following modified

text:

III-B-3. Non-HVl Systems.

Containment levels for other classes of

experiments involving non-HVl systems
may be approved by the Director, NIH.
(See Sections IV-E-l-b-(l)-(b), IV-E-1-
b—(2)—(c), and IV-E-l-b-(3)-(b).)

In those cases where genetic

exchange has not been demonstrated
between two bacterial species A and B,

neither of which is known to be
pathogenic for man, animals, or plants,

recombinant DNA experiments
involving only A and B can be

conducted under P3 containment. [2A]

]. Specific Bacillus Subtilis Experiment

The following experiment has been
approved: The cloning in B. subtilis,

under P2 conditions, of DNA derived

from Saccharomyces cerevisiae using

EK2 plasmid vectors provided that an

HVl B. subtilis host is used.

K. Modification of Sections III-A-l-a-

(1) and III-A-l-a-(2), Containment
Levels for Shotgun Cloning ofPrimate
and Other Mammalian DNA E. Coli K-
12

Sections III-A-l-a-(l) and III-A-l-a-

(2) of the Guidelines are replaced with

the following modified text:

[86]

III—A—1—a—(1). Primates. P2 physical

containment + an EK2 host-vector or P3

+ EKl. Any lowering of containment
below these levels (i.e., for purified DNA
or characterized clones) cannot be made
solely by an institutional biosafety

committee but requires NIH approval.

(See Section IV—E—1—b— (3).)

Ill—A—1—a—(2). Other Mammals. P2
physical containment + an EK2 host-

vector or P3 + EK1.

L. Modification of Section III-B-2

Section III-B-2 of the Guidelines is

replaced with the following modified

text:

III-B-2. Return ofDNA Segments to

Non-HVl Host of Origin. Those
prokaryotes that exchange genetic

information with E. coli by known
physiological processes will be exempt
from these Guidelines if they appear on
the "list of exchangers” set forth in

Appendix A (see Section I-E-4). For a

prokaryote which can exchange genetic

information [35] with.#, coli under
laboratory conditions but which is not

on the list (Host A), the following type of

experiment may be carried out under PI

conditions without Host A having been
approved as an HVl host: DNA from
Host A may be inserted into a vector

and propagated in E. coli K-12 under Pi

conditions. Subsequently, this

recombinant DNA may be returned to

Host A by mobilization, transformation,

or transduction and may then be

propagated in Host A in any desired

vector under Pi conditions.

For a prokaryote which does not

exchange genetic information with E.

coli (Host B), the following type of

experiment may be carried out without

Host B having been approved as an HVl
host: DNA from Host B may be inserted

into a lambdoid phage vector or into a

vector from a certified EK2 host-vector

system and propagated in E. coli K-12
under the appropriate containment

conditions [See Section III—A—1—b—(2)].

Subsequently, this recombinant DNA
may be returned to Host B and
Propagated in Host B under PI

conditions. [43]

M. Modification of Section III-C-5

Section III-C-5 of the Guidelines is

replaced with the following modified

text:

III-C-5. Fungal or Similar Lower
Eukaryotic Host- Vector Systems. The
containment criteria for DNA
recombinant experiments using these

host-vectors most closely resemble

those for prokaryotes, rather than those

for the preceding eukaryotes, since the

host cells usually exhibit a capacity for

dissemination outside the laboratory
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that is similar to that for bacteria.

Therefore, the procedures established

for certification of HV systems other

than £. coli K-12 (Section ll-D-2) will

also apply to these fungal or similar

lower eukaryotic host-vector systems.

Once an HVl system is approved by
NIH, it may be used under P2
containment for shotgun experiments
with phages, plasmids, and DNA from
Class 1 prokaryotes [1] and lower
eukaryotes that do not produce
polypeptide toxins. [34] Other classes of

recombinant DNA experiments with

these MVl systems will require prior

approval and classification by Niff. (See

Sections IV—El—1 —b—{ 1

)

—
{b ) . IV-E-l-b-

(2)-(c). and IV-E-l-b-(3)-(b).) If HV2 or

HV3 systems of this type are developed
and approved by NIH, guidelines for

their use in other types of recombinant
DNA experiments will also be
established.

In addition to the experiments

described above, the following

experiments may be carried out without

the eukaryotic host (Host C) having
been approved as an HVl host: DNA
from Host C may be inserted into a

lambdoid phage vector or into a vector

from a certified EK2 host-vector system
and propagated in £. coli K-12 under the

appropriate containment conditions (see

Section III—A—1—(a )—(5) J. Subsequently,
this recombinant DNA may be returned

to Host C and propagated there under Pi

conditions. [43],

Containment levels for other classes

of experiments involving non-HVl
systems may be expressly approved by
the Director. NIH. (See Sections IV-E-l-
b-(lMb). IV-E-l-b-(2)-(c). and IV-E-1-
b-(3Hb).}

N. Modification of Section lll-C-2,

Invertebrate Host- Vector Systems

Section III—C—2 of the Guidelines is

replaced with the following modified
text:

III-C-2. Invertebrate Host-vector
systems.

III-C-2-a. Insect viral vectors. As
soon as information becomes available
on the host range restrictions and on the

infectivity. persistence, and integration

of the viral DNA in vertebrate and
invertebrate cells, experiments involving
the use of insect viruses to propagate
DNA sequences will be evaluated by
NIH on a r.ase-by-case [45] and will be
conducted under the recommended
physical containment conditions (See
Section IV—E—1—b—(3)— (c)).

IIl-C-2-b. Nonviral vectors.

Organelle, plasmid, and chromosomal
DNAs may he used as vectors. DNa
recombinants formed between such
vectors and host DNA. when propagated

only in that host (or a closely related

strain of the same species), are exempt
from thee Guidelines (see section I-E).

DNa recombinants formed between such
vectors and DNA from cells other than

the host species require Pi physical

containment for invertebrate cells in

culture since invertebrate cells in culture

inherently exhibit a very high level of

containment. Experiments which require

the use of whole animals will be

evaluated by NIH on a case-by case

basis [45].

O. Addition of Section IU-C-l-f
Vertebrate Host- Vector Systems—Non-
Viral Vectors

A new Section III—C—1—f is added to

the Guidelines as follows:

III—C—1— f. Nonviral vectors. Organelle,

plasmid, and chromosomal DNAs may
be used as vectors. DNA recombinants
formed between such vectors and host

DNA. when propagated only in that host

(or a closely related strain of the same
species), are exempt from these

Guidelines (see Section I-E). DNA
recombinants formed between such
vectors and nonviral DNA from cells

other than the host species require only

Pi physical containment for cells in

culture since vertebrate cells in tissue

culture inherently exhibit a very high

level of containment. Recombinants
involving viral DNA or experimetns
which require the use of whole animals
will be evaluated by NIH on a case-by-

case basis [45].

P. Addition of Section lil-C-6. Return of
DNA Segments to a Higher Eukaryotic
Host of Origin

A new Section III—C—6 is added to the

Guidelines as follows:

III—C—6 . Return ofDNA Segments to a
Higher Eukaryotic Host of Origin. DNA
from a higher eukaryote (Host D) may
be inserted into a lambdoid phage
vector or into a vector from a certified

EK2 host-vector system and propagated
in E. coli K-12 under the appropriate

containment conditions [see Section III—

A-l). Subsequently, this recombinant
DNA may be returned to Host D and
propagated under conditions of physical

containment comparable to Pi and
appropriate to the organism under studv.

[2A]

Dated: March 30. 1979

Donald S Fredrrickeoo.

Director. Sohnnal fnst'tu'cs of Health.

IFR Doc. 7**-11 037 Filed 4-10- ^9: &4o am)

BILLING COOE 41 10-08-M
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Research; Proposed
Plan For a Program to Assess Risks

agency; National Institutes of Health.

ACTION: Notice of proposed plan for a

program to assess the risks of

recombinant DNA research.

Summary: This notice sets forth a

proposed program to assess the risks of

recombinant DNA research. Interested

parties are invited to submit comments
concerning the plan. After consideration

of those comments and comments by the

N1H Recombinant DNA Advisory
Committee, the Director of the National

Institutes of Health will publish the final

plan in the Federal Register.

date: Comments must be received by
May 2, 1979.

ADDRESS: Written comments and
recommendations should be submitted

to the Chief, Office of Specialized

Research and Facilities. NLAID Building

31. Room 7A04. National Institutes of

Health. Bethesda. Maryland 20205. All

comments received in timely response to

this notice will be considered and will

be available for public inspeciton in the

above office on weekdays between the

hours of 8:30 a.m. and 5 p.m.

FOR FURTHER INFORMATION CONTACT:
Additional information may be obtained

from Dr. John Nutter, Chief. Office of

Specialized Research and Facilities,

NLAID, National Institutes of Health,

Bethesda. Maryland 20205 (301-496-

5643).

SUPPLEMENTARY INFORMATION:

L Introduction

With the issuance in December 1978

of revised guidelines for the conduct of

recombinant DNA research, the

Secretary DHEW requested that the

National Institutes of Health (NIH)
prepare and NIH Risk Assessment Plan

which, after review by the Recombinant
DNA Advisory Committee (RAC) and
publication in the Federal Register for

comment, would be made final and
updated annually. The present

document is the initial response to that

request.

The major concerns about
recombinant DNA experimentation have
included the possible conversion of non-

pathogenic microorganisms to

pathogenic agents, as well as the

establishment of organisms containing

recombinant DNA molecules in the

ecosystem. Since the hypothetical risks

and technical basis of recombinant DNA
research are primarily microbioligical in

nature, the responsibility for

coordination and implementation of the

plan was assigned by the Director NIH
to the Director. National Institute of

Allergy and Infectious Diseases

(N1A1D).

The vast majority of information

relevant to recombinant DNA risk

analysis has already come from

research not primarily designed to

provide information on risk. This will

undoubtedly continue to be the case.

This information will be obtained

chiefly from publications in the

scientific literature, from persons with

special scientific knowledge, and from

ongoing basic biomedical research. Risk

assessment analysis will require

continuing review of data developed in

the fields of microbiology, infectious

diseases, and related biological

research.

Some essential information has been,

and will continue to be. derived from

projects specifically designed to assess

various aspects of potential risks

associated with recombinant DNA
experimentation. Such experiments will

be supported by the Intramural and the

Extramural programs of NIH. Many
experiments may also be conducted in

the private sector or may be funded by
other agencies or governments.

The essential goal of a successful risk

assessment plan will be the

development of means to collect, collate,

coordiante, evaluate, and disseminate

data obtained from all sources.

II. Background and Present Program

The revision of the guidelines for

recombinant DNA research was
developed primarily through the

analysis of data generated from basic

microbiological research, such as was
done at the Falmouth and Ascot Risk

Assessment Workshops. An example of

such free-ranging research efforts which
have generated data relevant to

recombinant DNA experimentation was
the discovery of the intervening

sequences that interrupt genes in

eukaryotic DNA. This finding virtually

assures that shotgun cloning of

eukaryotic chromosomal DNA into

prokaryotes will not result in the

production of bilogically acitve proteins.

Special experiments have been and
will continue to be specifically designed

to assess the potential risks associated

with recombinant DNA experiments. For

example, within the Intramural Program
of NLAID two experiments were
undertaken to assess potential risks of

this new technology. The first was an
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evaluation of the infectivity of polyoma
DNA when the entire viral genome was
cloned in phage and plasmid vectors of

Escherichia coli K-12. A second
experiment was a study of the

pathogenicity and stability of shotgun

clones of E. coli K-12 containing yeast

(Saccharomyces) DNA. In each case,

there was no evidence that the inserted

DNA produced any special hazard.

Specific risk assessment experiments

have also been undertaken using the

NIH contract mechanism. Contracts

have been used to (1) assess the

potential for generating aerosols in

laboratories where recombinant DNA
research is conducted and (2) to

examine the EK2 systems for their

ability to survive and their capacity to

transfer heterologous cloned segments
to secondary hosts under conditions

simulating natural environments.

An important additional source of

information is specific DNA risk

assessment experiments that have been
undertaken in foreign countries

Scientists supported by the European
Molecular Biology Organization (EMBO)
have also examined the infectivity of

recombinant polyoma plasmid and
phage DNA in tissue culture. The results

of these studies agree with those of

biological in vivo assays carried out by
the Intramural scientist of NIH already

described.

III. Recombinant DNA Risk Assessment Plan:

Scientific Aspects

There are three major types of host-

vector systems presently being used for

recombinant DNA research, and the risk

assessment program will naturally be

focused on these. They are (1)

prokaryotic host-vector systems,

primarily. E. coli and Bacillus subtilis;

(2) lower eukaryotes, namely,

Saccharomyces cerevisiae and
Neurospora crassa; and (3) eukaryotic

viruses in cultured cells of higher

eukaryotes.

A number of events must occur before

a laboratory microorganism becomes a

possible risk to people or higher

organisms outside the immediate

laboratory environment. The assessment

of risk involves a determination of the

probability for the occurrence of these

various events. The particular data that

are most susceptible to analysis, or most
likely to provide a definitive answer
concerning risk, will differ for the

various host-vector systems. Data
elements will include the probabilities of

(1) Dispersal of the organism
containing recombinant DNA into the

environment.



federal Register / Vol. 44. No. 64 / Monday. April 2, 1979 / Notices 19303

(2) Survival of the organism in the

environment or transfer of the

recombinant molecule into another

organism.

(3) Acquisition of a selective

advantage by the recombinant-

containing organism so that it can
populate a significant ecological niche.

(4) Change in the natural biology of

the recombinant-containing organism so

that it becomes a danger to some higher

organism, as, for example, by its

conversion into a pathogen or into a

vehicle for transferring foreign DNA into

cells of the higher organism.

A major aspect of the risk assessment
plan will consist of acquiring and
analyzing information and data relevant

on these elements for the various host-

vector systems.

Prokaryotic Host-Vector Systems

With regard to acquisition of new
experimental data, the initial emphasis
will be on the E. coli K-12 systems, since

these are the major systems being used
and areas where such data are needed
have already been identified. The
following areas will be given particular

consideration.

(1) The survival in the environment
and potential selective advantage of

organisms carrying recombinant DNA.

(2) Further evaluation of the

transmission of vectors from E. coli K-12

to other bacteria in the gastrointestinal

tract of animals and human beings.

(3) Testing E. coli K-12 host-vector

systems carrying recombinant DNA for

virulence or increased ability to colonize

the gastrointestinal tract of mice.

(4) Animal studies of hormone-
producing strains of E. coli generated by
recombinant DNA technology.

(5) Further evaluation of the biological

activity of polyoma virus cloned in E.

coli host-vector systems.

(6) The biological activity of E. coli K-

12 clones carrying DNA copies of RNA
tumor viruses.

(7) The possible occurrence of

autoantibodies or autoreactive cells due
to the production of eukaryotic

polypeptides by bacteria that colonize

higher organisms.

Lower Eukaryotes

Areas where new experimental data

would be desirable include (1)

determining the competitive advantage
for surviv al of S. cerevisiae in relevant

natural environments and (2)

determining the ability of several types

of eukaryotic viruses to replicate in S.

cerevisiae and N. crassa when
introduced via a recombinant molecule.

Higher Eukaryotes

The major concern that centers on the

use of animal virus vectors to clone

foreign DNA segements in cells of higher

eukaryotes involves the unlikely

possibility of (1) creating novel

nondefective viruses as a result of the

insertion of a new DNA fragment or (2)

altering the host range of the viral

vector. The risks associated with these

problems will be evaluated continuously

through the review of the general viral

literature. Only a limited number of

experiments are currently being

conducted with these systems and it is

highly improbable that the events

enumerated above/would occur. Specific

risk assessment experiments are not

being planned at present for these

systems.

This compilation of research activities

is neither final nor (nclusive.

Furthermore, those mentioned here will

require more than a single year to

complete. While the present interest

emphasizes E. coli host-vector systems

in animals, in the future the focus may
shift to other host-vector combinations

and their impact on the ecosystem.

IV. Implementation of Plan

Jn order to implement the plan, NIAID
will:

(1)

Recruit and appoint an eminent
scientist as a Special Assistant to the

Director for Risk Assessment to provide

leadership and coordination of all

activities concerned with the evaluation

of risks of research and research

products related to recombinant DNA
and other genetic research involving

potentially infectious or toxic organisms.

In this role, this scientist will be

responsible for representing the plan to

the Recombinant DNA Advisory

Ccmmiitee (RAC), the scientific

community, international organizations,

and the public; will advise on the

collection and assessment of data and
edit and coordinate reports on progress;

and will chair workshops and
conferences as necessary to address

special problems of risk assessment.

This individual will also review ongoing

research for data pertinent to risk

assessment by such means as analysis

of data from research which is published

or presented at meetings, by direct

contacts with scientists, and through

review of Memoranda of Understanding
and Agreement (MUAs) filed with the

Office of Recombinant DNA Activities

(ORDA). Liaison will be maintained

with those who have related

responsibilities in other countries and
international scientific organizations.

The Institute will recruit and appoint

[90J

such ancillary staff as are needed by the

Special Assistant.

(2) Develop and issue such requests

for applications or proposals as are

necessary to ensure the conduct of risk

assessment research required to answer
specific questions or to fill gaps in data

being accumulated from other research.

It is anticipated that these specific needs
will be identified by the activities of the

Special Assistant for Risk Assessment,
the RAC, and scientists addressing the

issues in workshops and conferences.

(3) Prepare and send periodic reports

to the RAC identifying questions,

problems, and evaluations of scientific

information pertinent to their various

advisory functions.

(4) Respond to inquiries from

scientists, the public, DHEW, or other

government agencies regarding

available data on risk assessment and
evaluation of those data.

In order to carry out these

responsibilities, the NIAID will enlist

the services of the following existing

NIH offices, committees, and people to

provide information, to advise and
evaluate, and to review, as appropriate,

reports for completeness and accuracy.

(1) Recombinant DNA Advisory
Committee (RAC)—A Risk Assessment
Subcommittee has recently been
established in the RAC to provide the

NIH with broad technical and public

policy advice concerning risk

assessment. This subcommittee will

serve as the focus for RAC advice and
interaction with the various program
elements.

(2) Office ofRecombinant DNA
Activities (ORDA)—ORDA will

maintain a computerized registry of

ongoing recombinant DNA research as

filed in MUAs. The registry, which will

include information on hosts, vectors,

sources of inserted DNA, containment

levels, etc., will serve as a resource for

information on ongoing research which
can be reviewed for risk assessment

aspects.

(3) Office ofSpecialized Research and
Facilities (OSRF)—The OSRF will:

(a) Manage grants and contracts

solicited as a result of program efforts.

(b) Serve as a clearinghouse for

special facilities, services, and other

resources required by the plan.

(c) Organize workshops and
conferences as necessary to evaluate

research or coordinate these efforts.

(d) Maintain contact for information

exchange with international groups

conducting or fostering risk assessment

work.

(e) Serve as central office for data

compilation.
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(4) Intramural Scientists—A planned
Laboratory of Microbial Virulence.

N1AID, to be located at Frederick.

Maryland, will provide a long-range

base for self-initiated risk assessment
experiments requiring high containment

technology. Intramural scientists in

other NIAID and NIH laboratories will

also contribute pertinent information

and will serve as ad hoc consultants on
the various aspects of risk assessment.

(5) NIH Extramural Program Officers

and Executive Secretaries of the Study
Sections—These individuals will serve

as a valuable resource because of their

familiarity with grants and contracts

covering a full range of scientific

disciplines supported by NIH which may
yield valuable risk assessment
information.

Dated: March 20. 1979.

Donald S. FradrfcJuoo. M D

Director. National Institute! of Health.

(FR Doc 79-8042 Filed J-JO-79, 8 45 im|

BILL!NO COO£ 41 10-00-41
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub. L. 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the Linden Hill Hotel. Terrace Room.
5400 Pooks Hill Road, Bethesda,

Maryland 20014, on May 21, 22, and 23,

1979, from 9:00 a.m. to 5.00 p.m.

The entire meeting will be open to the

public for consideration of: Lower
Eukaryote Host-Vector Systems,
Prokaryote Host-Vectors Other Than E.

coli K-12, Amendment of Guidelines,

Actions under exemption I-E-5,

Exemptions for organisms that exchange
genetic information (I-E-4), E. coli

phage-vector systems. EK2 host-vector

systems, N1H risk-assessment plan.

Reports of Plasmid and Phage
Subcommittees, Review of protocols for

required containment levels, Criteria for

and the handling of characterized

clones. Requests for lowering of

containment levels on the basis of

characterization of clones, Other
matters requiring necessary action by
the Committee.

Attendance by the public will be
limited to space available Dr. William J.

Gartland, Jr., Executive Secretary.

Recombinant DNA Advisory Committee
National Institutes of Health, Building

31, Room 4A52, telephone 301^196-6051,
will provide materials to be discussed at

the meeting, rosters of committee
members and substantive program
information. A summary of the meeting
will be available at a later date.

Dated: March 30. 1979.

Suzanne L F rsmeau.

Committee Management Officer. NIH
(FR Doc 79-11380 Filed 4-11-7* 8 45 am)

BILLING COOE 4 1 10-08-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

agency: National Institutes of Health,
PHS. DHEW.
ACTION: Notice of proposed actions
under the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

Summary: This notice sets forth

proposals for actions to be taken under
the 1970 NIH Guidelines for Research
Involving Recombinant DNA Molecules
(Federal Register on December 22, 1978
(43 FR 60108)]. Interested parties are
invited to submit comments concerning

these proposals. After consideration of

these proposals and comments by the

NIH Recombinant DNA Advisory
Committee (RAC) at it? May 21-23, 1979,

meeting, the Director of the National

Institutes of Health will issue decisions

on these proposals in accord with the

Guidelines.

DATE: Comments must be received by
May 14, 1979.

ADDRESS: Written comments and
recommendations should be submitted

to the Director, Office of Recombinant
DNA Activities, Building 31, Room 4A52,

Nation Institutes of Health, Bethesda,

Maryland 20205. All comments received

in timely response to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5 p.m.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained
from Drs. Michael Resnick or Stanley

Barban, Office of Recombinant DNA
Activities. National Institutes of Health,

Bethesda, Maryland 20205. (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following changes and
amendments under the Guidelines for

Research Involving Recombinant DNA
Molecules (43 PR 60108), as well as

actions under these Guidelines.

1. Cloning ofEukaryotic Viruses in

Saccharomyces cerevisiae and
Neurospora crassa

The RAC at its February 157I 6

meeting recommended the use of

Saccharomyces cerevisiae and
Neurospora crassa as HVl systems and
specified certain strains and vectors of

S. cerevisiae as HV2 host-vector

systems. The RAC also recommended
the following containment levels for

experiments involving complete
genomes of eukaryotic viruses:

Experiments involving complete genomes
of eukaryotic viruses will require P3 + HV1 or
P2 + HV2 containment.

General equivalency between both
the N, crassa and the S. cerevisiae HV
systems and the E. coli EK systems was
recommended by the RAC. However,
there was concern over the possible
expression of eukaryotic viral genomes
in the lower eukaryote hos4-vector
systems. Therefore, the RAC has
recommended that the cloning of these
viruses be subject to higher levels of

containment than those required for

cloning in E. coli.

2. Use of Unmodified Laboratory Strains

ofNeurospora crassa

The RAC at its February 15-16, 1979

meeting recommended a limited use of

unmodified laboratory strains of

Neurospora crassa. The NIH accepted a

conservative interpretation of the RAC's
action, limiting its use as a host, at the

P3 level of containment, for shotgun

experiments with phages, plasmids, and
DNA from Class 1 prokaryotes [1] and
lower eukaryotes that do not produce
polypeptide toxins. [34] The following

alternate interpretation of the RAC’s
action is published for comment and
further consideration by the RAC:

Unmodified laboratory strains of

Neurospora crassa can be used in all

experiments for which HVl N. crassa

systems are approved provided that these are

carried out at physical containment one level

higher than required for HVl. However, if P3

containment is specified for HVl N. crassa,

this level is considered adequate for

unmodified N. crassa. For P2 physical

containment, special care must be exercised

to prevent aerial dispersal of macroconidia,

including the use of a biological safety

cabinet.

3.

Modification of Section III-C-6—
Transfer of Cloned DNA Between
Eukaryotes

The RAC at its February 15-16, 1979

meeting recommended that a new
section, III-C-6, be incorporated into the

Guidelines, as follows:

III-C-6. Return ofDNA Segments to a
Higher Eukaryotic Host of Origin. DNA from
a higher eukaryote (Host D) may be inserted

into a lambdoid phage vector or into a vector

from a certified EK2 host-vector system and
propagated in E. coli K-12 under the

appropriate containment conditions [See

Section III-A-1). Subsequently, this

recombinant DNA may be returned to Host D
and propagated under conditions of physical

containment comparable to Pi and
appropriate to the organism under study. [2A]

Several commentators had requested
that this section be broadened to perpiit

the transfer of DNA segments to a

heterologous eukaryote instead of only
to the host of origin. The RAC, at its

February 15-16, 1979 meeting felt that

the proposal of the commentators would
require further consideration and more
explicit formulation. Accordingly, the

following section has been proposed to

replace the previously recommended
Section III-C-6:

III-C-6. Transfer ofcloned DNA segments
to eukaryotic organisms. DNA from any
nonprohibited source [Section I-D] which has
been cloned and propagated in E. coli under
appropriate physical containment conditions,

may be transferred with the E. coli vector
used for cloning to a eukaryotic organism or
cells in culture and propagated under
conditions of physical containment
comparable to PI and appropriate to the

organism under study. [2A]
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4. A Proposed "cosmid” EK2 vector

A proposal from Dr. John Collins of

the Gesellschaft fur Biotechnologische

Forschung, West Germany, for the use of

the cosmids pJC75-58, pJC78, and pJC79

as EK2 cosmid vectors will be

considered by the RAC. These vectors

are combinations of EK2 plasmid and

lambda bacteriophage vectors which
enable in vitro packaging of DNA. The
proposal is available from the Office of

Recombinant DNA Activities.

5. Amendment of section II-D-l-a-(l)

The Plasmid Working Group of the

RAC has unanimously recommended
that the phrase “when plasmid vectors

are employed,” be added to Section II-

D-l-a-(l] of the Guidelines. This section

would be amended to read:

II-D-l-a-(l). EK1. The host is always E.

coli K-12 or a derivative thereof, and the

vectors include nonconjugative plasmids (e.g.,

pSClOl, ColEl, or derivatives thereof [21-27])

and variants of bacteriophage, such as X
[28-33], When plasmid vectors are employed,

the E. coli K-12 hosts shall not contain

conjugation-proficient plasmids, whether

autonomous or integrated, or generalized

transducing phages.

This was proposed to allow for the

use of EKl bacteriophage vectors in the

presence of conjugation-proficient

plasmids. The Working Group had
concluded that the biological

containment associated with these

vectors would not be significantly

altered.

6. Proposed Exemption under I-E-5 for
Experiments Involving EKl and EK2
Host- Vector Systems

Drs. Wallace Rowe and Allen

Campbell, members of the RAC, have
proposed the following action in accord
with Section I-E-5 of the Guidelines.

This action would exempt certain

categories of recombinant DNA
molecules in addition to those already

stated in Sections I-E-l to -4. The
proposed exemption would read as

follows:

Those recombinant DNA molecules that

are propagated in E. coli K-12 hosts not

containing conjugation-proficient plasmids or

generalized transducing phages, when
lambda or lambdoid bacteriophages or non-
conjugative plasmids are used as vectors, are

exempt from the Guidelines.

Drs. Rowe and Campbell stated that

this action is being proposed because of

the large body of information that has
accumulated concerning the E. coli K-12
host-vector systems, all of which points

to the safety of such systems. This

information includes the extensive

expert analyses of the biology of E. coli

K-12 and of molecular segments cloned
therein, the polyoma risk assessment

experiments, the negative results of

monitoring laboratory personnel for

acquisition of E. coli K-12 and its

plasmids, and a number of other risk

assessment studies on the survival and
pathogenicity of EKl and EK2 host-

vector systems. (Additional information

is available from the Office of

recombinant DNA Activities.)

Experiments that are presently

prohibited, including those involving

more than 10 liters of culture, would
remain prohibited.

7. Proposed Exemption Under I-E-5 for
Cloning in Tissue Culture Cells

Dr. Wallace Rowe, a member of the

RAC, has proposed the following action

in accord with Section I-E-5 of the

Guidelines. This action would exempt
certain categories of recombinant DNA
molecules in addition to those already

exempted in Sections I-E-l to -4. The
proposed exemption would read as

follows:

Those recombinant DNA molecules that

are propagated in cells in tissue culture and
that are derived entirely from non-viral

components (that is, no component is derived

from a eukaryotic virus) or that contain no

more than one-fourth of the genome of a

eukaryotic virus are exempt from the

Guidelines.

As stated by Dr. Rowe, this action is

being proposed because tissue culture

experiments that do not involve

production of competent
microorganisms containing recombinant

DNA do not represent a biohazard.

There are many important experimental

systems in which recombinant
molecules are integrated into tissue

culture cells in order to study gene

function. Since these experiments do not

involve the possibility of establishing

recombinant molecules in the

ecosystem, there is no need for them to

be covered by the Guidelines. This

proposed exemption would not apply to

whole organisms.

8. Use ofAgrobacterium tumefaciens as

a Host-Vector System

Dr. Mary-Dell Chilton of the

University of Washington has requested

that the bacterium Agrobacterium
tumefaciens be approved as an HV
system for introducing recombinant
DNA into plants as follows:

Non-disabled strains of Agrobacterium
tumefaciens can be used in combinations

with the cointegrate plasmid TI::RP4 as a

host-vector system at the P3 level of physical

containment.

The cointegrate plasmid is capable of

replicating in E. coli in which desired

genes could be inserted and cloned. It

can also replicate in A. tumefaciens and
hence be transferred, by this host’s

ability to induce plant tumors, to plant

cells. Since the experimental procedures

require maintenance of both plasmid

virulence and the pathogenicity of A.

tumefaciens for tumor induction, efforts

to disarm the system will defeat its

purpose. The proposal is based on the

premise that P3 physical containment

will compensate for the less than HVl
biological containment. [The proposal is

available from the Office of

Recombinant DNA Activities.)

9.

Criteria for Characterized Clones

Footnote 3 of the Guidelines outlines

the types of data to be considered by the

Institutional Biosafety Committees (IBC)

for reducing required containment for

characterized clones. The rationale for

reducing containment levels is that

clones that have been characterized and
which can be regarded as free from

harmful genes are considered to present

a lower risk than shotgun or other

uncharacterized clones and, therefore,

justify relaxation of biological and/or

physical containment.

A Working Group of the RAC on
characterized clones requested

information from members of the

scientific community which would
provide guidance to the principal

investigators and the IBC's for

determining whether clones are

sufficiently characterized. The following

criteria which they have developed are

intended to amplify Footnote 3 of the

Guidelines (further information is

available from the Office of

Recombinant DNA Activities):

(a) Absence ofpotentially hazardous
genes. Part (a) of Footnote 3 specifies

examples of harmful sequences which
are of special concern. In E. coli the risk

of induced autoimmunity from exposure

to clones that produce proteins that are

either human hormones or other

biologically active molecules is

considered insignificant.

(b) cDNAs. These are considered

characterized by definition. Since their

functions will be known, judgment of

potential harm will also be known, The
cDNA sequences should be shown by
test of size and hybridization to

represent a sequence corresponding to

the specified gene.

(c) ClonedDNA carrying a specified

gene. Characterization should include

data showing that the clone carries a

specific gene by hybridization and, if

feasible, by expression. Size

measurements and restriction maps
should delineate all other sequences

including intervening sequences and
adjacent sequences with or without

control functions. In accord with current

knowledge, coding, intervening, and
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flanking sequences of up to 30,000 base

pairs in total are eligible for reduction

by IBC. Larger sequences shall be

referred to ORDA for approval.

(d) Recombinant cJones. IBC's may
approve requests to recombine two or

more characterized sequences from any
source if the sequences have already

been approved for reduced containment.

Containment shall be the same level as

for the characterized clone component
with the highest containment.

10. Proposed Exemption for

Pseudomonas putida and Pseudomonas
aeruginosa under Section I-E-4

Dr. N. Omston of Yale University has

proposed, in accord with Section I-E-4

of the Guidelines, that Pseudomonas
putida and Pseudomonas aeruginosa be

added to the exempt list in Appendix A
of gram-negative organisms that

exchange DNA by blown physiological

processes. Further information

documenting the exchange of genetic

information between these two species

and those in Appendix A is available

from the Office of Recombinant DNA
Activities.

11. Containment Levels for Experiments
Involving Actinomycetes and Exemption
for Streptomyces Species that Exchange

< Genetic Information

The RAC Working Group on
Prokaryotic Host-Vectors other than E.

coli has proposed the following actions

(reports are available from the Office of

Recombinant DNA Activities):

(a) P2 physical containment shall be
used for DNA recombinants produced
between members of the Actinomycetes
group except for those species which are

known to be pathogenic for man.
animals or plants. (2A)

Members of this group of

microorganisms include the

Streptomyces and Micromonospora
genera which produce many medically
important and beneficial antibiotics. The
Streptomyces are primarily soil

organisms and none have been reported
to be pathogenic in humans.

(b) Streptomyces species that have
been shown to exchange chromosomal
DNA are proposed to be included under
the exemption category of Section I—E^—

4

of the 1978 Guidelines. Any recombinant
DNA molecules that are composed
entirely of DNA segments from one or
more of the organisms listed below and
to be propagated in any of the organisms
listed below are exempt from the

Guidelines. (This list is to be separate
from the other lists of exempt organisms
in Appendix A.)

Streptomyces aureofaciens
Streptomyces rimosus
Streptomyces coelicolor

Streptomyces griseus

Streptomyces cyaneus

Streptomyces venezuelae

12.

Cloning in Bacillus subtilis and
Streptomyces coelicolor.

Dr. Stanley Cohen of Stanford

University has proposed the following

actions:

(a) Bacillus subtilis strains that do
not carry an asporogenic mutation can

be used as hosts specifically for the

cloning of DNA derived from E. coli K-
12 and Streptomyces coelicolor using

NIH-approved Staphylococcus aureus

plasmids as vectors under P2 conditions.

(b) Streptomyces coelicolor can be
used as a host for the cloning of DNA
derived from B. subtilis. E. coli K-12, or

from S. aureus vectors that have been
approved for use in B. subtilis under P2

conditions.

Dated: April 8. 1979.

DocuJd S. Fndhckaoo.

Director. Notional Institute* of Health

fFF Doc 79-11382 Filed 4-12-7* *45 am)

BILLING COO€ 4 11 0-04-

M
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DEPARTMENT OF HEALTH, EDUCATION , AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY OOMMITTEE

MINUTES OF MEETING

MAY 21-23, 1979

The Recombinant ENA Advisory Committee (RAC) was convened for its fifteenth
meeting at 9 a.m. on May 21, 1979, in the Terrace Room, Linden Hill Hotel,

5400 Pocks Hill Road, Bethesda, Maryland. Dr. Jane K. Setlow, (Chairman)

Biologist, Brookhaven National Laboratory presided. In accordance with
Public Law 92-463 the meeting was open to the public.

Committee members present were :

Dr. Abdul K. Ahmed; Dr. David Baltimore; Dr. Francis E. Broadbent;
Dr. Allan M. Campbell; Mrs. Zelma Cason; Dr. Peter R. Day; Dr. Richard
Goldstein; Dr. Susan K. Gottesman; Dr. Richard B. Homick; Ms. Patricia A.

King; Dr. Sheldon Krimsky: Dr. Elizabeth M. Kutter; Dr. Richard P. Novick;
Dr. David K. Parkinson; Dr. Ramon Pinon; Dr. Samuel D. Proctor; Dr. Emmette S.

Redford; Dr. Wallace P. Rowe; Dr. John Spizizen; Mr. Ray H. Thornton;
Dr. LeRoy Walters; Dr. Luther S. Williams; Dr. Frank E. Young; Dr. Milton
Zaitlin; and Dr. William J. Gartland, Jr., Executive Secretary.

A Committee roster is attached. (Attachment I)

The following ad hoc consultants to the Committee were present ;

Dr. Mary-Dell Chilton, University of Washington
Dr. Julian Davies, University of Wisconsin

The following non-voting members and liaison representatives were present :

Dr. George EUda, Department of Energy; Dr. Louis C. LaMotte, Center for
Disease Control; Dr. Herman Lewis, National Science Foundation; Dr. Sue
Tolin, Department of Agriculture; and Dr. William J. Walsh, Department
of State.
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May 21-23 - MINUTES OF MEETING 2

Other National Institutes of Health staff present were:

Dr. Stanley Barban, NIGMS; Dr. Emmett Barkley, NCI; Mrs. Betty Butler,

NICMS; Dr. John Irwin, DRS; Dr. Richard Krause, NIAID; Dr. Malcolm
Martin, NIAID; Dr. John Nutter, NIAID; Dr. Michael Resnick, NIGMS;
Dr. John Seal, NIAID; Dr. Bernard Talbot, OD; and Dr. Rudolph Wanner, DRS.

Others in attendance for all or part of the meeting were :

Dr. Richard Axel, Columbia University; Mr. A. Botlin, Becton-Dickinson & Co.;

Dr. Philip Bereano, University of Washington; Dr. Liebe F. Cavalieri, Sloan-
Kettering; Mr. Jeffrey Christy, Blue Sheet; Mr. David Dickson, Nature;
Mr. Leslie Dach, Environmental Defense Fund; Mr. Mark Finkelstein, Schering
Corporation; Mrs. Robin M. Henig, BioScience Magazine; Dr. Paul Hung,

Abbott Laboratories; Dr. Jonathan King, Massachusetts Institute of Technology;
Dr. Manried Koch, Federal Republic of Germany; Dr. Paul Leibowitz, Schering
Corporation; Mr. Max M. Marsh, Lilly Research Laboratories; Dr. James M.

McCullough, National Library of Congress; Dr. Beatrice Mintz, Institute
for Cancer Research, Philadelphia; Mr. Stuart Neuman, SUNY/Albany;
Mr. Ronald L. Phillips, USDA-Canpetitive Grants; Mr. Richard Silon, Food
and Drug Administration; Ms. Francine Simring, Coalition for Responsible
Genetic Research; Mr. Louis Slesin, Natural Resources Defense Council;
Mr. Dan Smith, People's Business Ccmmission; and Dr. Susan Wright, University
of Michigan.

I. CALL TO ORDER AND OPENING REMARKS

Dr. Jane Setlow, Chairman, called the meeting to order at 9 a.m. , May 21,

1979. Dr. Setlow announced that Drs. Kutter, Redford, Rowe, and Spizizen
vould be leaving the RAC on June 30 as their appointments expire. In

addition, Drs. Day and Homick will resign due to the assumption of new
responsibilities. Dr. Setlow noted that Dr. Rowe had been awarded the
Paul Ehrlich and Ludwig Darmstaedter Prize for 1979.

II. Containment Levels for Experiments Involving Actinomycetes

Dr. Julian Davies, an ad hoc consultant, introduced this proposal (672)
which was published for comment in the April 13, 1979 Federal Register as
follows:

"P2 physical containment shall be used for DNA
recombinants produced between members of the
Actinomycetes group except for those species
which are known to be pathogenic for man,
animals or plants. [2A]"
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During the 30-day comment period, one comment was received on this proposal.
The commentator stated that "I see no logical reason for using containment
as high as P2 for Streptcmyces and Bacillus subtilis. They just require
good microDiological practices without any bureaucratic containment. It
is the duty of RAC to justify the P2 containment, which introduces its

own risks and is quite costly."

It was explained that the Actinomycetes are a large group of closely
related organisms, many of which are used to produce therapeutically
active compounds. Ninety percent of the antibiotics produced industrially
are derived from the Micrcmonospora and Streptomyces genera. They are
mainly soil organisms, and do not exist in the gut. Genetic exchanges
occur in almost all cases for which it has been looked. The basis for
exchange includes recombination, mating, and fusion (heterokaryosis)

.

Plasmid transfer of genetic information has also been demonstrated.
Substantial DMA homology frcm 20-80% has been demonstrated in the
Streptomyces genus. Although some members of the Actinomycetes are
known pathogens for man, animals and plants, the Streptomycetes and
Micromonospora genera are non-pathogenic for man and animals. An
extensive search of the literature has revealed no reports of patho-
genicity. It was pointed out that experiments with these organisms
currently would require P3 containment under Section III-B-3 of the

Guidelines. Dr. Campbell stated that Section III-B-3 set containment
at P3 because so many experiments are covered by that section. The
proposal before the RAC is far more limited. During this discussion.
Dr. Day cited the 1978 USDA/NSF/NIH Workshop on Risk Assessment of
Agriculture Pathogens and said that plant pathogens should not be grouped
with human and animal pathogens. Dr. Day suggested that reference to

plant pathogens should be deleted from the proposal. Dr. Zaitlin
supported Dr. Day's proposal. Dr. Walters proposed that the clause
dealing with pathogenicity for man, animals or plants be included as

written. Dr. Campbell supported Dr. Walters' proposal, and said that
the question of plant pathogens could be discussed at the next meeting.

Based on the importance of these microorganisms, non-pathogenicity, and
evidence for genetic relatedness, it was proposed that recombinant
experiments between the Streptomyces and Micromonospora species be
permitted under P2 containment. The original proposal was restricted
by the RAC to only the Streptomyces and Micromonospora genera.

A motion by Dr. Gottesman to accept the proposal, amended as follows, was
passed with 16 for, none apposed, and 2 abstentions:
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"P2 physical containment shall be used for DNA
recombinants produced between members of the

genera Streptomyces and Micromonospora except
for those species which are known to be
pathogenic for man, animals or plants [2A]

After the vote, Dr. Day moved to accept the following proposal:

"P2 physical containment shall be used for DNA
recombinants produced between members of the
genera Streptomyces and Micromonospora except
for those species which are known to be patho-
genic for animals."

Dr. Day stated that it was the intent of his motion to allow important
work on plant pathogens under P2 conditions, which he feels is adequate.
It was agreed that the entire issue of containment for plant pathogens
needs further study and discussion. Dr. Day agreed and requested that
no vote be taken on his motion. Prior to the next meeting, the Executive
Secretary will redistribute to the RAC the report of the 1978 Workshop
on Risk Assessment of Agriculture Pathogens.

III. EXEMPTION FOR STREPTOMYCES SPECIES THAT EXCHANGE GENETIC
INFORMATION

The Working Group on Prokaryotic Host-Vectors other than E. coli recom-
mended that a list of Streptomyces species that have been shown to
exchange chrcmoscmal DNA be placed in the exemption category of Section
I-E-4. This proposal was published in the Federal Register on April 13,
1979 as follows:

"Streptomyces species that have been shown to exchange
chromosomal DNA are proposed to be included under the
exemption category of Section I-E-4 of the 1978 Guide-
lines. Any recombinant DNA molecules that are composed
entirely of DNA segments from one or more of the organ-
isms listed below and to be propagated in any of the
organisms listed below are exempt from the Guidelines.
(This list is to be separate from the other lists of
exempt organisms in Appendix A.)

Streptomyces aureofaciens

Streptomyces rimosus

Streptomyces coel icolor
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Streptcnryces griseus

Streptomyces cyaneus

Streptorryces venezuelae .

"

During the 30-day comment period no comments were received. The RAC
considered the criteria for genetic exchange that were set forth as a

basis for placing a proposed list of Streptarryces species in the exemp-
tion category of Section I-E-4 of the Guidelines. Dr. Campbell explained
the biology of heterokaryosis. Dr. Novick stated that heterokaryosis,
except that produced by protoplast fusion, satisfies criterion 2 in

Appendix A of the NIH Director's Decision Document published in the

Federal Register on December 22, 1978. Dr. Davies noted that a
heterokaryon can be maintained with the two nuclei, or the nuclei can
segregate without recombination to yield the parents, or the nuclei can
segregate with recombination. He pointed out that recombination is

common in the case of bacteria; in fact, there are no known cases in

which recombination has not been observed for Streptomyces species.
A motion that physiological heterokaryosis between intact organisms
shall be taken as evidence of genetic exchange under criterion 2 in the
discussion of Appendix A of the NIH Director's December 22, 1978 Decision
Document was passed 18 to 0, with 1 abstention.

Dr. Gottesman made a motion to divide the list of the six proposed
Streptomyces species into two sublists of three each because the evidence
for pair-wise exchange was not. as strong between the two sublists as
the exchange within each sublist. The sublists are as follows:

Sublist 1 Sublist 2

Streptomyces aureofaciens

Streptonyces rimosus

Streptomyces coelicolor

Streptomyces griseus

Streptomyces cyaneus

Streptomyces venezuelae

Any recombinant DNA molecules that are composed entirely of DNA segments
from one or more of the organisms within each sublist and to be propagated
in any of the organisms included in that sublist are exempt from the
Guidelines. (This list is to be separate from the other lists of exempt
organisms in Appendix A.)

The motion was passed by a vote of 14 for, none opposed, and 5 abstentions.
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IV. MINUTES OF FEBRUARY 15-16, 1979 MEETING

The RAC reviewed the Minutes of the February 15-16, 1979 meeting.

Dr. Krimsky suggested that a verbatim transcript of Dr. Fredrickson's
renarks should be included in the Minutes. Dr. Walters suggested that
two other items be included in the Minutes. With these changes, the

RAC approved the Minutes by a vote of 19 to 0.

V. USE OF AGROBACTERIUM TUMEFACIENS AS A HOST-VECTOR SYSTEM

A. Request from Dr. Mary-Dell Chilton

Dr. Mary-Dell Chilton of the University of Washington submitted
a proposal (654) for approval of Agrobacterium tumefaciens and

its Ti (tumor-inducing) plasmid as a host-vector system for
recombinant CNA experiments. Crown gall tumors caused by A.
tumetaciens , a uoiquitous inhabitant of the soil, are induced by

tumor genes located on the large Ti plasmids. The Ti plasmid
enters plant cells and inserts itself in the plant chromosomal
ENA. The Ti plasmids appear promising as vectors for introduction
of aesireu foreign DNA into higher plants.

Notice of this proposal was first published in the Federal
Register , April 13, 1979 as follows:

"Non-disabled strains of Agrobacterium tumefaciens
can be used in combinations with the cointegrate
plasmid Ti::RP4 as a host-vector system at the P3
level of physical containment."

No comments were received by the Office of Recombinant CNA
Activities during the 30-day period following the publication
of this proposal. On April 25, 1979, Dr. Chilton submitted
a supplement (674) to her original proposal which represented
an alternative approach for using the Agrobacterium system
that would provide greater biological containment. The new
strategy was described by Dr. Chilton at the RAC meeting on
May 21, 1979. First, eukaryotic DNA would be inserted in a
no'rt-conjugative plasmid, i.e., pBR322, that also contains frag-
ments of Ti plasmid DNA and an insert of the origin of
replication of other cryptic Agrobacterium plasmids. The
plasmid would be propagated in L. coll K-12 and the recombinant
DNA molecules used to transform A. tumefaciens . The A.

tumefaciens host strain would then be employed to induce
tumors m higher plants. The advantage of the newer strategy
is that it avoids the involvement of RP4 which is a wide
range conjugative replicon. Dr Chilton proposed a one-step
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higher level of containment required for the eukaryotic
insert when the Ti plasmid is used. In the RAC discussion,
it was pointed out that although the Federal Register notice

of April 13, 1979 cited the use of the plasmid Ti::RP4, this
new experimental approach was much safer. Dr. Ahmed expressed
concern that the revised proposal had not been published in
the Federal Register . Dr. Krimsky expressed concern that
the RAC appears to be approving A. tumefaciens as a host-
vector system. With regard to pathogenicity, Dr. Tolin
stated that A. tumefaciens is a pathogen and attacks wounded
areas of fruit trees.

Dr. Kutter stated that general approval for A. tumefaciens
as an HV system can not be considered because of the conjugative
Ti plasmid, but that the RAC should consider approving specific
experiments. A two-part motion was proposed by Dr. Kutter:

a. Approve the cloning of well-characterized
fragments of eukaryotic DNA under P3 conditions,
either in El. coli K-12 or in A. tumefaciens ,

carrying a Ti plasmid, using an EK2 plasmid
vector coupled to a fragment of the Ti plasmid
and/or the origin of replication of a cryptic
A. tumefaciens plasmid.

b. Approve introducing these bacteria into plant
parts or cells in culture under P3 containment
conditions.

Dr. Day stated that Dr. Kutter's motion was unnecessarily res-
trictive, but that he would reluctantly vote for it. Dr. Zaitlin
said that the second part of the proposal should require only
P2 containment.

Dr. Ahmed moved to defer action until a "proper" notice is

published in the Federal Register for reconsideration at the
next meeting. In his view, there had not been adequate oppor-
tunity for review of the proposed host-vector system. Dr. Ahmed's
motion failed to carry by a vote of 6 in favor, 11 opposed
with 1 abstention. Drs. Ahmed and Parkinson wished to be

recorded as voting in favor of the motion.

Dr. Kutter's motion was then passed by the RAC by a vote of
14 for, 2 opposed, with 3 abstentions. It was noted that
this recommendation is narrower and more restrictive than
the proposal published for comment in the Federal Register
of April 13, 1979. It was also noted that recommendation
of this proposal should not be construed as a general approval

of the Agrobacterium system as a new cloning system.
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B. Request from Dr. Stephen Farrand

Dr. Stephen Farrand of Loyola University requested a

clarification of containment levels for proposed
experiments with Agrobacterium tumefaciens (664).

Discussion at the RAC meeting indicated that most
of the experiments are covered by Section III-B-2
of the Guidelines concerning return of DNA segments
to non-HVl host of origin. Since A. tumefaciens
exchanges genetic information with E. coli , the DNA of
A. tumefaciens can be introduced in E. coli K-12 under
Pi + EKl conditions, and the DNA + vector returned to

A. tumefaciens under PI conditions.

Ihe only issue, therefore, is whether the subsequently
transformed A. tumefaciens can be tested on carrot slices
in tissue culture. Hie RAC recommended that the trans-
formed bacteria could be introduced into plant fragments
or cells in culture under PI conditions by a vote of 14 for,

0 against, with 5 abstentions. The motion as stated by
Dr. Kutter was as follows:

"The RAC approves the cloning of A. tumefaciens
DNA + an EX 2 vector back into A. tumefaciens
and introducing these transformed bacteria into
plant fragments or cells in culture under PI
conditions."

VI. RAC PROCEDURES

Dr. Ahmed started a discussion on operating procedures for the RAC. He
said that there is difficulty in digesting the very technical material
mailed to RAC members, and suggested that it be presented in a more under-
standable form. With regard to decision-making, he stated that the RAC
needs to establish procedures. He also expressed concern about lack of
clear policy for inviting people to be present at RAC deliberations. In
the latter case, he and Dr. Parkinson expressed concern about possible
conflict of interest. The RAC agreed that a working group should be
appointed to propose procedures for operation of the Committee.
Dr. Parkinson said that he endorses the preparation of lay summaries by
scientists submitting items for consideration by the RAC. Dr. Kutter
made a motion to require, as an interim procedure, a summary in lay
terms for each agenda item. Dr. Baltimore moved to table the motion.
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The vote on the motion to table was 9 in favor, 9 against, with 1

abstention. Dr. Setlcw then cast a vote in favor of the motion to table.

Later in the meeting, Dr. Setlow appointed a Working Group on Procedures
consisting of Drs. Milton Zaitlin (Chairman), Karim Ahmed, and Michael
Resnick (ORDA staff).

VII. REGISTRATION OF PROJECTS AND PROTECTION OF PROPRIETARY INFORMATION

Dr. Talbot summarized the current situation with regard to the voluntary
registration of projects under the 1978 Guidelines. He noted that the

Food and Drug Administration (FDA) published a Notice of Intent to Propose
Regulations in the December 22, 1978 Federal Register . A number of

ccmmentators have questioned FDA's authority to regulate basic research.
FDA is currently considering the comments. Dr. Talbot said that NIH
is considering procedures for the protection of proprietary information.

Mr. Riseberg summarized the provisions of the Freedan of Information Act
(FOIA) . He summarized procedures NIH would use to determine whether
proprietary information is involved in a submission. If such is the
case, it would be not subject to the disclosure provisions of FOIA.
He noted that there are criminal penalties for the unauthorized release
of privHedged information.

Dr. Krimsky made a motion that the RAC recanmends supporting mandatory
compliance by non-NIH funded institutions (with the NIH recombinant DNA
Guidelines). Dr. Krimsky stated that he cannot see the justification
for treating industry differently from academia. Dr. Parkinson said
that he is reluctant to prepose additional regulations. He added that
it is likely that FDA and OSHA have authority, and he requested a
discussion of occupational health with representatives of OSHA and
NIOSH at the next meeting of the RAC. Dr. Walters said that he prefers
trying a voluntary scheme with incentives for industry to participate.
Dr. Talbot said that the Secretary of HEW is on record as opposing the
use of Section 361 of the PHS act to regulate reccmbinant CNA research.
Dr. Walters stated that everyone agrees that private industry should be
in compliance with the Guidelines and should register projects. There
is a difference of opinion with regard to strategy, i.e., whether there
should be a voluntary or mandatory system.

Dr. Zaitlin moved to table Dr. Krimsky' s motion. The motion to table
failed to carry by a vote of 6 in favor, 11 opposed, with 3 abstentions.
Dr. Redford then proposed an amendment to Dr. Krimsky ' s motion bo the
effect that the RAC is deeply concerned by the lack of assurance of
industrial compliance with the Guidelines and it suggests that the
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Director, NIH, give further consideration to this matter. The RAC
initially voted in favor of Dr. Redford's amendment by a vote of 11 in

favor, 4 opposed, and 5 abstentions. The RAC then reconsidered its

action by voting on whether to substitute Dr. Redford's motion for

Dr. KrimsKy's motion. The vote was 8 in favor, 9 opposed, with 4

abstentions.

The RAC then voted 9 in favor, 6 opposed, with 6 abstentions on Dr. Krimsky'

original motion that the RAC supports mandatory compliance by nort-NIH

funded institutions.

VIII. LARGE-SCALE PROJECTS

h . appointment of Working Group

Dr. Barkley introduced a brief discussion on large-scale
experiments. It was agreed that a group should examine
physical containment requirements for large-scale
experiments and that a document should be prepared.
Dr. Kutter moved that a working group on large-scale
experiments should be appointed, consisting of members
of the RAC and other consultants. The RAC voted 19

to 0 with no abstentions in favor of the motion.
Later in the meeting. Dr. Setlow appointed a Working
Group on Large-Scale Experiments consisting of
Drs. Walters (Chairman), Krimsky, Young, and Barkley
(NIH staff).

B. Interim Procedures

At its February 15-16, 1979 meeting, the RAC adopted an
interim procedure for the handling of requests for large-
seal^ experiments involving reccmbinants that are
rigorously characterized and free of harmful sequences.
That procedure expired at the May meeting. Dr. Baltimore
moved that the previous procedure be extended.
Dr. Goldstein proposed that the comment period for all
members of the RAC be extended from 1 week to 3 weeks.
It was agreed that all submissions should also be sent
to Dr. Barkley for review.

Tne RAC tnen passed by a vote of 16 in favor, 3 opposed,
witn 1 abstention on extension of the interim procedure
as follows:

Requests for large-scale experiments
(e.g., more than 10 liters of culture)

involving reccmbinant CNAs that are
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rigorously characterized and free of harm-
ful genes would be sent to three members of
the RAC for review and recanmendation, as
well as to all members of the RAC for at
least a 3-week comment period. The procedure
would be limited to requests for scale-up
to 100 liters or less, and is an interim
procedure to be reconsidered by the RAC
at its next meeting.

IX. RISK ASSESSMENT

A. Remarks of Dr. King

Dr. Jonathan King of the Massachusetts Institute of Technology
made some general remarks about risk assessment. He stated that
E. coli strains are the number one cause of hospital acquired
infections. He suggested that a systematic collection and
survey of data on hospital infections should be added to the
risk assessment plan. He said further that the plan should
recognize the role of plasmids and phages in the etiology
of disease.

Dr. King also stated his views of the Rowe-Martin polyoma risk
assessment experiments. He said that he disagreed with the
statement in the proposed risk-assessment plan, published
in the Federal Register of April 2, 1979, that there is

no evidence that the inserted DNA produced any special
hazard. He summarized his conclusions from the results
of the lambda-polyoma recombinant experiments. He said
that he feels that the results suggest that polyoma
could get into human cells, and if the cells are coinfected
with another virus, a new recombinant virus could be

produced. Dr. King also expressed concerns about the

possibility of autoimmune disease.

Dr. Krimsky later questioned the different interpretations
of the polyoma experiments by Drs. Rcwe and King.

Dr. Baltimore stated that Dr. Rcwe's interpretation of

the experiments is appropriate. He said that polyoma
monomer inserts in the phage did not cause tumors.
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B. Proposed Risk Assessment Plan

Dr. Richard Krause, Director, NIAID, mentioned that

ORDA is being transferred to NIAID. With regard to

risk assessment, he stated that Dr. Fredrickson had

asked him to set up a working group to propose a plan
on risk assessment as requested by the Secretary at

the time of issuance of the 1978 Guidelines.
Dr. Gottesman, a member of the Subcommittee on Risk

Assessment, said that the RAC should discuss whether
recruitment of a senior scientist is appropriate, and

whether the proposed plan makes assumptions with which
the RAC agrees. She said that the RAC will need to

recamend a priority list of experiments. Dr. Williams

stated that recruitment of a senior scientist (Special

Assistant for Risk Assessment) is reasonable if the RAC

subcommittee provides detailed critiques and if the

senior scientist gives them serious consideration.
Dr. Krimsky said that the polyoma experiment should not
be cited in the plan if there is disagreement as to its

interpretation. He said that he endorses the recruitment
of a high-level scientist with a concern for public
health. Dr. Baltimore stated that interpretation of

existing data is essential, and requires a senior
scientist. With regard to funding mechanisms. Dr. Krause
stated that the appropriate mix of contract and grant
support for the program would have to be determined.
Dr. Baltimore recommended that the Request for Application
mechanism be tried. Dr. Kutter also endorsed this. In

response to a question, Dr. Krause indicated that some
risk assessment experiments can be initiated before the
whole plan is in place. Dr. Baltimore noted that investi-
gators could be encouraged to add simple risk assessment
experiments to ongoing projects.

C. Report of Phage and Plasmid Subcommittee Meeting
with Recombinant DNA Contractors

The RAC discussed a report (653) of the Phage and Plasmid
Subcommittee meeting with recombinant DNA contractors on
March 19, 1979. Dr. Kutter noted that Dr. Levy's data
suggest a difference in survival of \1716 when it is
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carrying pBR322. Dr. Novick said that recovery of

X1776 and xl776 (pBR322) were monitored by different
techniques, and that an artifact could have been introduced.
He suggested that discussion on this point be deferred
until additional data are received. Dr. Campbell said
that the study involved one group of four volunteers,
and that there were several variables. Dr. Novick
noted that perpetuation of the cloned fragment is the

subject of concern, and that survival is not the same
as propagating a cloned fragment. He said that when
survival data are coupled with transfer data, the figure
is well belcw 10”®.

X. MODIFICATIONS OF HOST-VECTOR SYSTEMS

A. Modifications of EK2 Phage Systems

Dr. Campbell discussed the proposal (684) of the Phage
Subcommittee on minor modifications of EK2 phage systems.
He noted that the situation with lambda is complicated
because more of the safety features are built into the
vector itself. The RAC voted 16 to 0, with 2 abstentions,
to approve the modified report that appears as Attachment II.

It was agreed that the report represents advice to the
Director, NIH.

B. Modifications of EK2 Plasmid Systems

The RAC discussed the proposal (652) of the Plasmid Sub-
committee on minor modifications of EK2 plasmid systems.
Several modifications were made in the proposal. The
RAC voted 16 to 1, with 3 abstentions, to approve the
report that appears as Attachment III.

C. Minor Modifications of Saccharomyces cerevisiae HV2
Systems

The RAC reviewed a report (675) on minor modifications of
Saccharomyces cerevisiae HV2 systems prepared by the
Working Group on Lower Eukaryote Host-Vector Systems.
The RAC agreed to several modifications of the proposal
and voted 14 to 0, with 5 abstentions, to approve the
report that appears as Attachment TV.
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XI. PROPOSED EXEMPTION FOR EXPERIMENTS INVOLVING EK1 AND EK2
HOST-VECTOR SYSTEMS

The RAC discussed at length the following proposed exemption under
I-E-5 that had appeared for comment in the April 13, 1979 Federal
Register :

"Those recombinant DNA molecules that are
propagated in E. coli K-12 hosts not
containing conjugation-proficient plasmids
or generalized transducing phages, when
lambda or lambdoid bacteriophages or
nonconj ugat ive plasmids are used as
vectors, are exempt from the Guidelines."

Dr. Rowe, a co-author of the proposal, said that he wanted to raise
the issue for discussion. He had sent the RAC extensive background
documents regarding the use of E. ooli K-12 in recombinant DNA research.
Dr. Rowe cited factors which would be involved in a scenario leading
frcm escape of an organism from a research laboratory to the production
of a deleterious effect. Some of these factors are under the influence
of human behavior, and some are independent of human behavior. He
stated that no escape of an organism frcm a laboratory has been known
to lead to establishment of the organism in the conmunity. Dr. Campbell
read frcm a prepared statement on further revisions of the Guidelines
that was distributed to RAC members at the meeting (Attachment V).

Dr. Novick said that the data on E:. coli K-12 make him less concerned
about the possibility of a hazardous accident. He said, however, that
he was not prepared to abandon all Guidelines. He proposed that most
experiments be reduced to PI containment with increased authority
delegated to the IBCs. Further, he said that currently exempted
experiments should have been reduced to PI rather than totally exempted
frcm the Guidelines. Dr. Baltimore said that he would prefer proposing
that it is expected that safe microbiological procedures be used as
codified by PI procedures. Dr. Novick said that he would prefer that
there be IBC involvement if the proposal is recommended favorably.
Dr. Gottesman said that the proposal is useful for discussion, although
she cannot support it at this time. She said that the major untested
hazard scenario is the question of antigenicity, particularly with regard
to exported proteins. Dr. Rowe said that he supports registering IBCs,
but not projects. Dr. Kutter suggested that experiments that require
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PI containment should be handled entirely by local IBCs which would
maintain records. Dr. Young pointed out that regulations are costly.
Dr. Zaitlin said that he favors the proposal that endorses the requirements
for Pi containment and registration at the local level.

Dr. Goldstein said that he could not support the Rowe-Campbell proposal.
He said that more information is needed. Dr. Redford stated that he has
doubts about the proposal, and is not convinced that there have been
enough risk-assessment studies to support the proposed action. Dr. Walters
stated that one of the strongest arguments for the proposed exemption is

that the RAC has to be quite selective about its attention to risks.
With the exemption, the RAC could concentrate its attention on other
areas of more concern. He said that this is also true of IBCs. He said
that other approaches could be explored, such as a simple notification
scheme at the local level, or simplified IBC review procedures. Dr. Krimsky
questioned what information has become available since issuance of the
revised Guidelines to support the proposal. He said that the new data
are not sufficient. He said that the discovery of intervening sequences
was unexpected, and that additional unexpected facts may emerge.

Dr. Novick preposed that further studies be done on the frequency of
natural exchange, and that the RAC work on a formula for deregulation
that does not involve total exemption from the Guidelines. Dr. Campbell
said that the wcrld is saturated with _E. coli and lambda, and that
laboratory constructs without a selective advantage would not be able to
compete in nature. He said that when there are concerns they should be
handled by other mechanisms that prevail in medical microbiology.

Dr. Williams, noring an array of opinions, moved the following:

"That the chair appoint a working group
to: (a) conduct a rigorous scientific
analysis of the E. coli K-12 host-vector
systems with specific regard to the

state of evidence of attendant biohazards
of such studies/systems; (b) explore
existing nonRAC (medical microbiology)
mechanisms for regulating these specific
host-vector systems; (c) develop proposals
for 'new' devices for ensuring laboratory
safety standards with such systems; and
(d) report the results of this working
group to the full RAC for its consideration."
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Dr. Rowe urged such a working group to explore new mechanisms for admin-

istering recombinant DMA research, such as certifying local IBCs to make

decisions. Dr. Ahmed suggested that non-RAC members should have an

opportunity to cement. Dr. Jonathan King again raised concerns about

the possibility of autoimune disease, and the transfer of recombinant

molecules from laboratory strains to non-laboratory strains.

The RAC then passed Dr. Williams' motion by a vote of 17 to 0, with 3

abstentions.

Later in the afternoon. Dr. Baltimore again introduced the subject
with a variation that all recombinant DNA experiments involvina E. coli

K-12 host-vector systems should be permitted under PI conditions, rather
than being totally exenpt from the Guidelines. He said that his pro-

posal would involve registration with the local IBC with the forwarding

of a registration document to ORDA. Dr. Novick said that this is a

proposal that should be considered at the next meeting. Dr. Kutter
said that this proposal should be considered to be advice to the

Working Group. Dr. Homick stated that autoimmune disease arising from
recombinant DNA research is a oonjectural problem, and that no abnormalities
were uncovered with unusually large amounts of vaccines produced at

Ft. Detrick over a 20-year period. The RAC then voted 18 to 3, with
1 abstention, in favor of recommending Dr. Baltimore's proposal for

consideration by the Working Group.

Later in the meeting, Dr. Setlow appointed Drs. Williams (chairman),
Gottesnan, Novick, and Proctor to this Working Group.

XII. TRANSFER OF CLONED DNA SE3GMEUTS TO EUKARYOTIC ORGANISMS

Based on the reccrrmendation of the RAC at its February 15-16, 1979
meeting, the NTH previously approved the return of DNA seaments to a

higher eukaryotic host of origin as stated in the Federal Register
on April 11, 1979:

"II I-C-6 . Return of DNA Segments to a Higher
Eukaryotic~Host of Origin .' DNA from a higher
eukaryote (Host D) may oe inserted into a

lambdoid phage vector or into a vector from a

certified EX 2 host-vector system and propaaated
in EL coli K-12 under the appropriate containment
conditions [see Section III-A-1] . Subsequently,
this recombinant DNA may be returned to Host D
and propagated under conditions of physical con-
tainment comparable to PI and appropriate to the
organism under study [2A]."
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Several commentators had requested that this section be broadened to

permit the heterologous transfer of ENA segments to a eukaryote other

than the host of origin. A broader proposal could not be considered

at the February 15-lb, 1979 RAC meeting as it would have required an

opportunity for public comment. The following proposed revision of

Section III-C-6 was published in the Federal Register on April 13, 1979

for a 30-day comment period prior to its consideration at the May meeting:

"III-C-6. Transfer of Cloned ENA Segments to
Eukaryotic Organisms . ENA from any nonprchibited
source [Section I-D] which had been cloned and

propagated in E. col i under appropriate physical
containment conditions, may be transferred with
the E. coli vector used for cloning to a eukaryotic
organism or cells in culture and propagated under
conditions of physical containment comparable to
PI and appropriate to the organism under study [2A]

."

Several letters were received during the comment period which supported
this proposal. Recent experimental results have demonstrated that it

is possible to transfer ENA to eukaryotic organisms without a requirement
for the DNA to be part of a recombinant ENA molecule. The major difference
in the interspecies experiments which involve using recombinant DNA
techniques is that there will be an association of the E. coli vector
DNA with the DNA of interest. The recombinant ENA methods also allow
a more controlled process since it permits the use of selected genes.

Drs. Beatrice Mintz and Jerome Freed of the Institute for Cancer Research,
Philadelphia, Pennsylvania, presented background information on the prcposal.

A very important category of experiments which this amendment would permit
involves the cloning of ENA frcm one higher eukaryote into Eh coli ,

followed by the transfer to an embryo or teratoma of another eukaryote.
This procedure will make possiole the study of the genetic basis of various
diseases by isolating individual genes and examining their expression in
various whole animals. There will be the possibility of understanding
the basis for cell diversification during development of higher organisms
and the organization of genetic information. These features may be
important in many cases to understanding the origins of malignant growth
and the genetic basis of disease. As noted by one commentator, this
research may lead to the possible cure of human genetic diseases.

One commentator indicated that this prcposal would, in essence, allow
for nearly any eukaryote to become a host for any DNA; this would not be
in the spirit of the Guidelines. Another commentator noted that any
experiments that involved the return of cloned ENA to humans would
require the examination by human experimentation committees

.
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These comments were discussed at the meeting, and concern v/as expressed
over the broad nature of the proposal. The use of recombinant DNA methods
for studying diseases using whole animals or plants was generally supported
by the RAC. It was the sense of the RAC that this proposal should not
be extended to human experimentation at this time.

It was agreed that this revision should appear as a new section of the
Guidelines, III-C-7. Dr. Kutter proposed that the proposal should be
divided into two parts, one dealing with higher animals, and one dealing
with higher plants. The following more restrictive action was proposed
by the RAC to limit the experiments to easily contained whole organisms
and to only small portions of viruses:

" III-C-7. Transfer of Cloned DNA Segments to
Eukaryotic Organisms .

III-C-7-a. Transfer to Non-human Vertebrates . DNA
frcm any nonprohibited source [Section I-D] , except
for greater than one quarter of a eukaryotic viral
genome, which has been cloned and propagated in

_E. coli under appropriate physical containment
conditions, may be transferred with the E. coli
vector used for cloning to any eukaryotic cells
in culture or to any non-human vertebrate organ ian
and propagated under conditions of physical con-
tainment comparable to PI and appropriate to the
organism under study [2A]

.

Transfers to any other
host will be considered by the RAC on a case-by-case
basis [45]

.

III-C-7-b. Transfer to Higher Plants . DNA from any
nonprohibited source [Section I-D] which has been
cloned and propagated in E. coli under appropriate
containment conditions, may be transferred with the

E. coli vector used for cloning to any higher plant
organisms (Angiosperms and Gyrmosperms) and propagated
under conditions of physical containment comparable
to PI and appropriate to the organism under study [2A]

.

Intact plants or propagative plant parts may be grown
under PI conditions described under Section III-C-3.
Containment must be modified to ensure that the spread
of pollen, seed or other prcpagules is prevented. This
can be accomplished by conversion to negative pressure
in the growth cabinet or greenhouse or by physical entrap-
ment by 'bagging' of reproductive structures. Transfers
to any other plant organists will be considered on a

case-by-case basis [45]."
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The RAC accepted proposal III-C-7-a by a vote of 19 to 2 with 2 abstentions,
and proposal III-C-7-b by a vote of 18 to 0, with 1 abstention.

XIII. CRITERIA FOR CHARACTERIZED CLONES

ORDA and the RAC have received several requests for clarification and
amplification of footnote 3 of the Guidelines concerning what data should
be considered by the IBCs in determining whether DNA recombinants are
characterized and free of harmful sequences. At the February 15-16, 1979

RAC meeting. Dr. Setlow appointed a Working Group consisting of Drs. Day,
Lewis, and Walters to develop criteria for characterized clones. It was
noted that these judgments have been made on a case-by-case basis to date
and criteria had not been developed. Dr. Setlow, in addition, solicited,
frcm various experts in the field, advice in an attempt to formulate
principles. The report of the Working Group (639) was discussed at the
meeting.

Dr. Wallace Rowe independently sought advice and comments frcm several
immunologists on the question of risk of induced autoimmunity frcm
exposure to recombinant clones for human proteins, e.g. hormones. A
letter from Dr. Beckwith in response to comments made in response to

Dr. Rowe's letter was read by Dr. Krimsky at the meeting.

It was noted in the RAC discussion that the question of autoimmunity
induced by bacterial or viral antigens is still controversial and may
require future risk assessment experiments. A motion to delete the first
section of the report, entitled "Absence of Potentially Harmful Genes,"
was not carried. The vote was 6 in favor, 15 opposed.

The RAC voted 17 to 2, with 2 abstentions, to adept a revised section,

"Absence of potentially harmful genes," as amended by Drs. Kutter and

Walters, as follows:

"Absence of Potentially Harmful Genes . Part (a) of
Footnote 3 specifies examples of harmful sequences
which are of special concern. The potential for a

significant public health problem due to induced
autoimmunity from exposure to EC. coli K-12 containing

either mammalian hormones or other biologically

[114 ]



May 21-23 - MINUTES OF NESTING 20

active molecules appears low enough not to preclude
lowering of containment. This conclusion is based
on the following considerations:"

Sane minor modifications in the report were approved as follows:

Section l.(iii) - "will" is to be changed to

"should."

Section l.(iv) - Certified hosts containing
these clones "should not establish" instead
of "will not establish;" deletion of last-

sentence beginning with "such hosts."

Section 1. - At the end of Section 1, a new
sentence is to be added that reads: "Further
studies on autoimmunity will be undertaken."

Section 2 - The first sentence is modified to
read: "cDNA made from a single mRNA of known
function is considered characterized by
definition." The RAC accepted this recommendation
by a vote of 15 to 1. The word "appendix" is

changed to "footnote."

section 3 - The RAC voted to accept this
section by a vote of 15 to 0, with 2 abstentions,
after the change of "gene" to "gene(s)."

section 4 - The last sentence was changed to
read "Containment shall be no less than the com-
ponent characterized clone with the highest
containment. " The RAC voted to accept this
version of this section by a vote of 17 to 0,
with 1 abstention.

Dr. Day proposed a new preamble for the
recammendat ions

.

The final report which was passed by a vote of 17 in favor, 1 opposed,
appears in Attachment VI.

XIV. DEFINITION OF EKl

The RAC discussed amendment of Section II-D-l-a-(l) of the Guidelines.
The proposed amendment would read as follows:
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"II-!>l-a-( 1) . EK1 . The host is always E. coli

K-12 or a derivative thereof, and the vectors
include nonconjugative plasmids (e.g., pSClOl,
ColEl, or derivatives thereof [21-27] ) and

variants of bacteriophage, such as [28-33]

.

When plasmid vectors are employed , the E. coli
K-12 hosts shall not contain conjugation-
proficient plasmids, whether autonomous or
integrated, or generalized transducing phages."

This proposal is an outgrowth of discussions on the use of M13 as a vector
at the last RAC meeting. Its effect is to restrict the prohibition against
cloning in conjugation-proficient hosts to plasmid vectors and to exclude
phage vectors frcm the prohibition except for those phages which are pro-
pagated as plasmids. The currently approved phage vectors are the filamentous
single-strand DNA phages (Ff phages) and the lambda-related (lambdoid)
phages. Dr. Gottesman elaborated on the definition of EK1, and emphasized
that conjugative plasmids and generalized transducing phages are not
permitted in EK1 systems. She pointed out that M13 has been approved in
experiments involving DNA transfection, and the use of transfer-minus
plasmids.

Several RAC members expressed reservations about permitting the use of
conjugative plasmids and generalized transducing phages. It was pointed
out that the M13 system is working well in the presence of transfer-minus
plasmids. The RAC rejected the proposed amendment by a vote of 10 to 4,

with 5 abstentions.

XV. CLONING IN BACILLUS SUBTILIS AND STREPTOMYCES COELICOLOR

Dr. Broadbent summarized a request frcm Dr. Stanley Cohen of Stanford
University. In the first request. Dr. Cohen preposed that Bacillus
subtilis strains that do not carry an asporogenic mutation can be used
as hosts specifically for the cloning of DNA derived frcm EL coli K-12
and Streptcmyces coelicolor using NIH-approved Staphylococcus aureus
plasmids as vectors under P2 conditions. It was noted that this proposal
requests the use of B. subtilis strains that do not carry an asporo-
genic mutation, whereas the NIH-certified B. subtilis HV1 system requires
the use of an asporogenic mutant derivative of B. subtilis as the host
ccmponent. It was also noted that P2 containment is preposed for these
experiments, whereas section III-Br-3 of the Guidelines, as amended on
April 11, 1979, requires the use of P3 containment for experiments between
bacterial species that are nonpathogens and for which genetic exchange has
not been demonstrated.
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One outside commentator opposed the use of any host-vector system for

cloning foreign DNA unless it had a non-reverting mutation abolishing
capacity to produce spores, conidia, etc. The RAC felt that the basic
issue is persistence of the host. Oie RAC reviewer said that Dr. Cohen
is probably requesting the use of sporogenic B. subtil is hosts because
they are more viable and, therefore, more convenient to use. However,
it was felt that his laboratory could adequately handle asporogenic
hosts. Seme RAC members felt that the analogy with yeast is not
compelling because B. subtilis spores are much more resistant than yeast
spores, and that sporulation serves a different role in the life cycle.
The RAC then voted 14 in favor, 1 opposed, with 5 abstentions, to disapprove
this request. Dr. Campbell was one of the abstainers.

The RAC then considered the second request of Dr. Cohen that Streptomyces
coelicolor can be used as a host for the cloning of DNA derived frem
B. subtilis , E. coli K-12, or frem S. aureus vectors that have been approved
for use in B. subtilis under P2 conditions. The RAC noted that S. coelicolor
forms conidia. Several members of the RAC felt that if sporulation is

the main concern, P2 should not be approved and the P3 level should be
required. The RAC then voted 13 to 0, with 6 abstentions, to disapprove
this request. Dr. Campbell was one of the abstainers.

XVI. PROPOSED COSMID EK2 VECTOR

Dr. Campbell reported that a request by Dr. John Collins for certification of
a oosmid EK2 system could not be reviewed because information requested on
the host component had not been forthcoming frem Dr. Collins.

XVII. PROPOSED EXEMPTION FOR PSEUDOMONAS PETTIDA AND PSEUDOMONAS FLUORESCENS
UNDER SECTION I-E-4

Dr. N. Omston of Yale University proposed, in accord with Section I-E-4 of
the Guidelines, that Pseudomonas putida and Pseudomonas fluorescens be added
to the exempt list in Appendix A of gram-negative organisms that exchange
DNA by known physiological processes. [Executive Secretary's Note:
Pseudomonas fluorescens incorrectly appeared in the Federal Register of
April 13, 1979 as Pseudomonas aeruginosa . ] Several members of the RAC
felt that the transduction data are not complete, i.e., reversion fre-
quencies for transduced markers are not reported.

The RAC voted 17 to 1, with 1 abstention, to defer action on the proposed
exemption until additional data are obtained.

XVIII . DEFINITION OF INDIGENOUS PLASMID

ORDA referred to the RAC a request (669) for clarification of the definition
of an indigenous plasmid. The definition is important to investigators who

[ 117 ]



May 21-23 - MINUTES OF MEETING 23

are seeking exemption from the Guidelines under Section I-E-3. The basic
question is whether only a naturally occurring plasmid should be considered
to be indigenous, or whether the definition should be broader. Dr. Novick
proposed that a plasmid may be regarded as indigenous to a given species
if it occurs naturally in that species or may be transferred to it by
well-established physiological measures and is maintained there as an
autonomous replicon. Some members felt that this definition is too
broad. Dr. Kutter suggested that broad host-range plasmids be excluded.
Dr. Day pointed out that exemption I-E-3 applies only to self-cloning
experiments. Dr. Young said that most experiments could be carried out
as non-exempt experiments. The RAC voted 8 to 7, with 3 abstentions, to
defer consideration until the next meeting and refer the question of
indigenous plasmids to the Plasmid Subcommittee.

XIX. REQUEST FOR ASSIGNMENT OF CONTAINMENT LEVEL

Dr. Setlow as chairman of the Brookhaven National Laboratory IBC had
requested (648), on behalf of Dr. Benjamin Burr, clarification of containment
levels required for the second part of a two-part proposal. (Dr. Setlcw
absented herself from the roart during this discussion). The first part
involves the cloning of DNA frcm wild-type maize in an HV2 Saccharcmyces
cerevisiae system under PI conditions. The second part involves returning
the DNA to a proline mutant of maize. Dr. Setlow proposed HV2 S. cerevisiae
should be considered as equivalent to EK2 in the context of Section III-C-6
of the Guidelines which permits the return of DNA segments to a higher
eukaryotic host of origin. With this interpretation, the second part of
the proposal is permissible under the Guidelines under PI conditions.

Seme concern was expressed about the possible incorporation of random
fragments of S. cerevisiae DNA into maize. Dr. Young made a motion to
approve this specific request. Dr. Goldstein requested that the motion
be amended to require the use of an HV2 vector nonintegrating in yeast.
Dr. Young accepted the amendment, and the motion was passed by a vote
of 15 to 0, with 2 abstentions. It was agreed that the whole issue of
equivalence needs further consideration at a subsequent meeting.

XX. QUORUM REQUIREMENTS

Ms. Patricia King introduced the discussion on quorum requirements. She
proposed that a majority of the Committee should constitute a quorum.
Drs. Setlow and Gartland pointed out that this proposal is the same as

that specified in KEW regulations, namely that a quorum consists of a

majority of the Committee's authorized membership.

During this discussion, the policy for recognition of non-RAC members was

again raised. It was noted that the working group on procedures will be

considering this question. Mr. Thornton suggested that non-RAC members
might be allowed to speak with the unanimous consent of the RAC. Ms. King

requested that the working group consider adopting a policy of no public
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participation unless requested by the RAC. Dr. Ahmed said that speaking

time for RAC members may have to be limited. Dr. Baltimore said that

debate between RAC members and non-members is inappropriate. He said

that outsiders should be allowed to speak but not became part of the

debate. Dr. Kutter noted that the RAC now has broader representation

or. the Caranittee than previously which makes it less necessary to hear

frcm non-RAC members. Ms. King said that the working group should consider

a uniform policy in regard to submitters being present at the meeting.

Dr. Krimsky noted that there are a number of different categories of

people who may wish to speak at the meeting. Dr. Young suggested that

a distinction might be drawn between generic issues and narrowly- focused

individual proposals.

XXI. HEALTH SURVEILLANCE

The RAC discussed a document (673) entitled "Analysis of Health Surveillance
Requirement for Recombinant DNA Workers" prepared by ORDA at the request
of Dr. Campbell. Dr. Campbell had requested a clarification frcm the
NIH that the requirement for consideration of health surveillance in the

revised Guidelines is for protection of the health of workers, and not
for the gathering of medical statistics. The RAC had asked for the
opportunity to review such a document. Dr. Campbell suggested that ORDA
retain the document and distribute it on request. It was agreed that
there would be further discussion of this document at the next meeting.

XXII. OCCUPATIONAL HEALTO IMPLICATIONS

Dr. Setlow reported that Dr. Parkinson requested a discussion on occupational
health implications with representatives of NIOSH and OSHA present. One
member questioned the appropriateness of this as an agenda item as no
substantial background information has been provided to RAC members.
Dr. Setlow said that she will request documentation from Dr. Parkinson
prior to the next meeting.

XXIII. CONTAINMENT LEVELS FOR CLONING EUKARYOTIC VIRUSES IN SACCHAROMYCES
CEREVTSIAE AND NEUROSPORA CRASSA HV SYSTEMS

The RAC at its February 1979 meeting recommended the use of Saccharcmyces
cerevisiae and Neurospora crassa as HV1 systems and specified certain
strains and vectors of S. cerevisiae as HV2 host-vector systems. The
certified systems were to be used as follows:

"In accord with Section III-C-5, host-vector
systems which have been approved as HV1
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systems may be used under P2 containment
conditions for shotgun experiments with
phages, plasmids, and DNA from nonpathogenic
prokaryotes which do not produce polypeptide
toxins [34]

.

For other classes of recanbinant
DNA experiments with these HV1 systems, except
for the cloning of complete genomes of eukaryote
viruses, the S. cerevisiae and N. crassa HV1
systems and S. cerevisiae HV2 systems may be
used at the physical containment levels appli-
cable to EK1 and EK2 systems, respectively.*

While the RAC generally approved equivalence between these HV systans
and the EK designations in the Guidelines, there was concern raised
about the appropriate levels of containment when complete genomes of
eukaryotic viruses are cloned into these organisms.

Prior to the RAC considering this issue at its February 1979 meeting, it

was mistakenly printed in the Federal Register of January 15, 1979 as
follows

:

"Experiments involving complete gencmes of
class 1 eukaryote viruses will require
P3 + HV2 containment levels. Other
eukaryote viruses are to be handled on
a case-by-case basis [45]."

The correct wording should have been, "will require P3 + HV1 or P2 + HV2
containment levels."

The RAC in its deliberations at the February 1979 meeting took a less
restricted position and recommended that the following wording be sub-
stituted for the previous proposal:

"Experiments involving complete gencmes
of eukaryote viruses will require P3 + HV1
or P2 + HV2 containment levels."

This recommendation passed by a vote of 17 to 1, with 2 abstentions. Since
this was a major change in the proposed action as it appeared in the
Federal Register on January 15, 1979, additional opportunity for public
comment was deemed appropriate. Accordingly, this proposal was published
in the Federal Register on April 13, 1979 for an additional 30-day comment
period prior to its presentation at the May meeting. During the 30-day
ccmment period no comments were received.

Based on the containment features of these organisms which were previously
presented in reports to the RAC and the discussion at the February 1979
meeting, the RAC voted 17 to 0, with 2 abstentions, to accept this proposal.
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XXIV. COOTAINMENT LEVELS FOR UNMODIFIED LABORATORY STRAINS OF NEUROSPORA
CRASSA

Based on extensive analysis of the fungus N. crassa, the NIH previously
approved genetically modified strains of Neurospora crassa as HV1 as
stated in the Federal Register of April 11, 19*7$. At its February 1979
meeting, the RAC also reccrmended a limited use of unmodified laboratory
strains of N. crassa . The NIH accepted the following conservative
interpretation of the RAC's position based on the discussion at the time
and until there was opportunity for further clarification by the RAC:

"Unmodified laboratory strains of N. crassa
are approved at the P3 level of containment
for shotgun experiments with phages, plasmids,
and DNA from Class 1 prokaryotes [1] and lower
eukaryotes that do not produce polypeptide
toxins (34]

.

"

Based on the need for further clarification, the following alternate
interpretation of the RAC's action was published in the Federal Register
on April 13, 1979 for an additional 30-day comment period prior to its
consideration at the May meeting. During the 30-day comment period
no comments were received on this proposal:

"Unmodified laboratory strains of Neurospora
crassa can be used in all experiments for
which HV1 N. crassa systems are approved
provided that these are carried out at
physical containment one level higher than
required for HV1. However, if P3 contain-
ment is specified for HV1 N. crassa , this
level is considered adequate for unmodified
N. crassa . For P2 physical containment,
special care must be exercised to prevent
aerial dispersal of macroconidia, including
the use of a biological safety cabinet."

The discussion on this issue at the meeting followed that which has been
described in the Federal Register of April 11, 1979. Essentially, there
was concern about the escape of N. crassa since it forms sporefi which
are freely dispersed. As a result of this concern, it was recommended
at the February 1979 meeting that all experiments with wild type N. crassa
should require the use of a biological safety cabinet. Dr. Cottesman
noted that the proposal would permit the cloning of intact viruses under
P3 conditions in unmodified strains of N. crassa . This is the same con-
tainment level required for cloning viruses in HV1 N. crassa systems.
She asked whether the RAC is satisfied that P3 is adequate for unmodified
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strains for the same experiments for which F3 is required for modified
strains. It was pointed out that the organism has only a small ecological
niche and that it is a nonpathogenic organise.

The RAC then recommended the use of unmodified laboratory strains of
N. crassa as published in the Federal Register of April 13, 1979, by a

vote of 11 to 2, with 5 abstentions. It was the sense of the RAC that
the principle of equivalency of HV systems with EK systems applies at
the present time only to the setting of contaiament levels for shotgun
experiments. It does not apply at the present time to lowering of
containment levels for character! zed or purified DNA preparations and
clones, to returning DNA segments to non-HVl host of origin, etc.

XXV. PROPOSED EXEMPTION UNDER I-E-5 FOR CLONING IN TISSUE CULTURE CELLS

The RAC considered a proposal for exempting experiments involving the
propagation of reccmbinant ENA molecules from non-viral components in
tissue culture cells. The proposal, made by Dr. Wallace Rowe, appeared
in the April 13, 1979 Federal Register as follows:

"Those reccmbinant DNA molecules that are
propagated in cells in tissue culture and
that are derived entirely frcm non-viral
components (that is, no component is

derived from, a eukaryotic virus) or that
contain no more than one- fourth of the
genome of a eukaryotic virus are exopt
from the Guidelines."

During the 30-day period for comment, one comment was received on the
proposed action. This commentator opposed the motion on the grounds that
the introduction of reccmbinant DNA molecules linked even to only one-
fourth of a viral genome in tissue culture cells may possibly generate
altered endogenous or exogenous viruses in the cells.

The RAC considered this proposal following a discussion of its merits
by Dr. Rowe. It was pointed out that tissue culture cells are well
contained and safe systems for studying gene function. Drs. Kutter
and Novick said that they did not support an exemption for these
experiments, but rather proposed a requirement for PI containment
and registration. Dr. Baltimore said that the reccmbinant DNA aspect
will not introduce any additional hazard beyond working with the cells
in culture. Dr. Campbell asked whether these experiments aren't already
exempted under I-E-l since he does not consider a cultured cell to be
an organism.
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Sane members of the RAC expressed concern that recombinant molecules
containing one-fourth of a viral genome might possibly generate infectious
virus. Dr. Rowe moved to accept the proposal amended by deletion of

the portion that referred to exempting recombinant molecules containing
less than one-fourth of a eukaryotic viral genome. Dr. Novick proposed
that the motion be amended to include registration and a requirement for
Pi containment, but with no requirement for prior approval before the
initiation of experiments. Mr. Thornton said that he could not support
registration if there is no hazard. Dr. Ahmed then moved to defer con-
sideration of the proposal until the next meeting. During this discussion.
Dr. Lewis noted that NSF requires IBC review of exenpt experiments.
Dr. Ahmed's motion failed to carry by a vote of 4 in favor, 17 opposed.
Mr. Thornton moved and then withdrew a motion that would have amended
Dr. Rove's proposal to include a statement that consideration will be
given at the next meeting to registration of exenpt experiments.

The RAC then voted 17 to 3, with 2 abstentions, to accept the proposed as
amended by Dr. Rowe with a minor modification in the wording to include
"and maintained " in cells, as follows:

"Those recombinant DMA molecules that are
propagated and maintained in cells in
tissue culture and that are derived
entirely from non-viral components (that
is, no component is derived from a
eukaryotic virus) are exempt from the
Guidelines."

Drs. Ahmed and Goldstein wished to be recorded as voting against the
motion.

XXVI. REVIEW OF PROTOCOLS FOR REQUIRED COUTAINMEOT LEVELS

A. Construction of Adenovirus 2-SV40 Hybrid Viruses

Dr. Robert Tjian, University of California, Berkeley,
requested ORDA to assess the containment necessary to
construct an Adenovirus 2-SV40 recombinant virus as
required by section III-C-l-c-( l)-(b) of the 1978 NIH
Guidelines (646).

Dr. Tjian proposes to isolate the DMA fragment frem
the early region of Simian Virus 40 containing the
gene for the small tumor (t) antigen and insert it
into a defective Adeno 2 virus. The resultant hybrid
virus would be unable to replicate because several of
the Adeno 2 coat protein genes will have been removed.
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The SV4U DNA fragment insert will be highly purified,
precloned into pBR322, and well characterized since the

entire viral genome has now been entirely sequenced.

Recombinants between Adenovirus and SV40 can be

obtained readily in the laboratory employing tissue
culture systems.

This proposal was sent to two reviewers. Both reviewers
recommended P3 containment for developing the recom-
binants because of the possibility that a nondefective
virus may be generated. This stringent containment
could be lowered after it has been established that only
a defective hybrid virus is produced.

The RAC in its deliberations took a less restrictive
position, and recommended a P2 containment level since
the primary reviewers felt that only a defective hybrid
virus would be produced which poses no biological hazard.
The RAC voted to recommend approval of the proposal at
the P2 level by a vote of 11 for, 3 apposed, with 5

abstentions.

B. Construction of Recombinant Molecules Between Herpes
Simplex Virus Thymidine Kinase Gene and Adenovirus Type
2 and SV4U DNAs (IMUA-93)

This proposal (647) submitted by Dr. Heiner Westphal of NIH
may be divided into two parts as follows:

1. Formation of DNA recombinant molecules
between the thymidine kinase segment of
Herpes Simplex virus, the 3.4 kb Bam frag-
ment, and Adenovirus ENA fragments frcm
defined regions of the viral genome. After
propagation in a certified EK2 vector, the
recombinant molecules will be used to
transfect cells in culture.

2. Ligation of SV40 DNA fragments with Adenovirus
ENA segments and propagation in a certified
EK2 vector. Following formation of the recom-
binant molecules, tissue culture cells will
be transfected to select morphologically
transformed cells.
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The RAC agreed that the first part of the experiments,
i.e., the formation and propagation in EN coli K-12 of the

recombinant molecules, is explicitly covered by the

Guidelines, and requires P2 + EK1CV containment.

The second set of experiments is designed to study trans-
formation of susceptible cells and will not result in the

production of infectious viral particles. Analogous experiments
linking SV4u DNA or retrovirus genes with the thymidine
xinase gene of herpes simplex virus have already been
approved at P2 containment by the NIH. Dr. Baltimore's
motion recommending P2 containment for the insertion of
the recombinant plasmids into human cells was carried by a

vote or 13 in favor, 1 opposed, with 6 abstentions.

XXVI 1. FUTURE MELTING DATES

The RAC selected the following dates for future meetings:

September 6-7, 1979

December 6-7, 1979

March 6-7, 1980

XXVI 1 I . ADJOURNMENT

The meeting was adjourned at 12 noon, May 23, 1979.

Respectfully submitted.

William J. Garfland, Jr., Ph.D.
Executive Secretary
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Research; Actions
Under Guidelines

AGENCY: National Institutes of Health.

action: Notice of actions under NIH
Guidelines for Research Involving

Recombinant DNA Molecules.

SUMMARY: This notice sets forth actions

taken by the Director, NIH under the

1978 NIH Guidelines for Research
Involving Recombinant DNA Molecules

(43 FR 60108).

EFFECTIVE DATE: July 20, 1979.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from the Office of Recombinant DNA
Activities, National Institutes of Health,

Bethesda, Maryland 20205, (301) 496-

6051.

SUPPLEMENTARY INFORMATION: I am
promulgating today several major
actions under the NIH Guidelines for

Research Involving Recombinant DNA
Molecules. These proposed actions were
published for comment in the Federal

-Register of April 13, 1979 and reviewed

and recommended for approval by the

Recombinant DNA Advisory Committee
(RAC) at its meeting on May 21, 22, and
23, 1979. In accordance with Section IV-
E-l-b of the NIH Guidelines, I find that

these actions comply with the

Guidelines and present no significant

risk to health or the environment.

Part I of this announcement provides

background information on the actions.

Part II provides a summary of the major
actions.

I. Decisions on Actions Under
Guidelines

A. Containment levels for certified

Saccharomyces Cerevisiae and
Neurospora Crassa HV systems

The RAC at its February 15-16, 1979

meeting recommended the use of

Saccharomyces cerevisiae and
Neurospora crassa as HVl systems and
specified certain strains and vectors of

S. cerevisiae as HV2 host-vector

systems. The certified systems were to

be used as follows:

‘‘In accord with Section III—C—5, host-vector

systems which have been approved as HVl
systems may be used under P2 containment

conditions for shotgun experiments with

phages, plasmids, and DNA from

nonpathogenic prokaryotes which do not

produce polypeptide toxins (34). For other

classes of recombinant DNA experiments

with these HVl systems, except for the

cloning of complete genomes of eukaryote
viruses, the S. cerevisiae and N. crassa HVl
systems and S. cerevisiae HV2 systems may
be used at the physical containment levels

applicable to EK1 and EK2 systems,

respectively."

While the RAC generally approved
equivalence between these HV systems
and the EK designations in the

Guidelines, there was concern raised

about the appropriate levels of

containment when complete genomes of

eukaryotic viruses are cloned into these

organisms.

Prior to the RAC considering this

issue at it February 15-16, 1979 meeting,

it was mistakenly printed in the Federal

Register of January 15, 1979 as follows:

“Experiments involving complete genomes
of class 1 eukaryote viruses will require P3 +
HV2 containment levels. Other eukaryote

viruses are to be handled on a case-by-case

basis [45].’’

The correct wording should have been
‘‘will require P3 + HVl or P2 + HV2
containment levels.”

The RAC in its deliberations at the

February 15-16, 1979 meeting took a less

restricted position and recommended
that the following wording be
substituted for the previous proposal:

“Experiments involving complete genomes
of eukaryote viruses will require P3 + HVl
or P2 + HV2 containment levels."

This recommendation passed by a

vote of 17 to 1 with 2 abstentions. Since

this was a major change in the proposed
action as it appeared in the Federal

Register on January 15, 1979, additional

opportunity for public comment was
deemed appropriate. Accordingly, this

proposal was published in the Federal

Register on April 13, 1979 for an
additional 30-day comment period prior

to its presentation at the May 21-23,

1979 RAC meeting. During the 30-day
comment period no comments were
received.

Based on the containment features of

these organisms which were previously

presented in reports to the RAC and the

discussion at the February 15-16, 1979

meeting, the RAC at its May, 1979

meeting voted 17 to 0 with 2 abstentions

to accept this proposal.

B. Containment levels for unmodified

laboratory strains of Neurospora Crassa

Based on extensive analysis of the

fungus N. crassa, the NIH has previously

approved genetically modified strains of

this organism as HVl as stated in the

Federal Register of April 11, 1979. Atjts

February 15-16, 1979 meeting, the RAC
also recommended a limited use of

unmodified laboratory strains of N.

crassa. The NIH accepted the following

conservative interpretation of the RAC’s

position based on the discussion at the

time and until there was opportunity for

further clarification by the RAC:

"Unmodified laboratory strains of N.

crassa are approved at the P3 level of

containment for shotgun experiments with

phages, plasmids, and DNA from Class 1

prokaryotes (1) and lower eukaryotes that do
not produce polypeptide toxins |34].“

Based on the need for further

clarification, the following alternate

interpretation of the RAC’s action was
published in the Federal Register on
April 13, 1979 for an additional 30-day
comment period prior to its

consideration at the May 21-23, 1979
meeting. During the 30-day comment
period no comments were received on
this proposal:

"Unmodified laboratory strains of

Neurospora crassa can be used in all

experiments for which HVl N. crassa
systems are approved provided that these are

carried out at physical containment one level

higher than required for HVl. However, if P3
containment is specified for HVl N. crassa,

this level is considered adequate for

unmodified N. crassa. For P2 physical

containment, special care must be exercised

to prevent aerial dispersal of macroconidia,
including the use of a biological safety

cabinet."

The discussion on this issue at the

May, 1979 RAC meeting followed that

which has been described in the Federal

Register of April 11, 1979. Essentially,

there was cfencern about the escape of

N. crassa since it forms spores which
are freely dispersed. As a result of this

concern, it was recommended at the

February, 1979 meeting that all

experiments with wild type N. crassa

should require the use of a biological

safety cabinet. At the May 21-23, 1979

meeting of the RAC, it was pointed out

that the organism has ony a small

ecological niche and that it is a

nonpathogenic organism.

The RAC accepted the use of

unmodified laboratory strains of N.

crassa as published in the Federal

Register of April 13, 1979, by a vote of 11

to 2 with 5 abstentions. It was the sense
of the RAC that the principle of

equivalency of HV systems with EK
systems applies at the present time only

to the setting of containment levels for

shotgun experiments. It does not apply
at the present time to lowering of

containment levels for characterized or

purified DNA preparations and clones,

to returing DNA segments to non-HVl
host of origin, etc.

C.l Transfer of cloned DNA segments to

Eukaryotic organisms

Based on the recommendation of the

RAC at its February 15-16, 1979 meeting,

the NIH previously has approved the
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return of DNA segments to a higher

eukaryotic host of origin as stated in the

Federal Register on April 11, 1979:

"IU-C-6. Return ofDNA Segments to a

Higher Eukaryotic Host of Origin. DNA from

a higher eukaryote (Host D) may be inserted

into a lambdoid phage vector or into a vector

from certified EK2 host-vector system and
propagated in E. coli K-12 under the

appropriate containment conditions [see

Section III—A—1). Subsequently, this

recombinant DNA may be returned to Host D
and propagated under conditions of physical

containment comparable to Pi and
appropriate to the organism under study

|2A|."

Several commentators had requested

that this section be broadened to permit

the heterologous transfer of DNA
segments to a eukaryote other than the

host of origin. A broader proposal could

not be considered at the February 15-10,

1979 RAC meeting as it would require

the opportunity for public comment. The
following proposed revision of Section

IU-C-6 was published in the Federal

Register on April 13, 1979 for a 30-day

comment period prior to its

consideration at the May 21-23, 1979:

"III-C-6. Transfer of ClonedDNA
Segments to Eukaryotic Organisms. DNA
from any nonprohibited source [Section 1-D)

which has been cloned and propagated in E
coli under appropriate physical containment

conditions, may be transferred with the E
coli vector used for cloning to a ekaryotic

organism or cells in culture and propagated

under conditions of physical containment

comparable to Pi and appropriate to the

organism under study [2A]."

Several letters were received during

the comment period which supported

this proposal. Recent experimental

results have demonstrated that it is

possible to transfer DNA to eukaryotic

organisms without a requirement for the

DNA to be part of a recombinant DNA
molecule. The major difference in the

interspecies experiments which involve

using recombinant DNA techniques is

that there will be an association of the

E. coli vector DNA with the DNA of

interest. The recombinant DNA methods
also allow a more controlled process

since it permits the use of selected

genes.

A very important category of

experiments which this amendment
would permit involves the cloning of

DNA from one higher eukaryote into E.

coli. followed by the transfer to an
embryo or teratoma of another

eukaryote. This procedure wiU enable

the study of the genetic basis of various

diseases by isolating individual genes

and examining their expression in

various whole animals. There will be the

possibility of understanding the basis

for cell diversification during

development of higher organisms and
the organization of genetic information.

These features may be important in

many cases to understanding the origins

of malignant growth and the genetic

basis of disease. As noted by one
commentator, this research may lead to

the “possible cure of human genetic

diseases.”

One commentator indicated that this

proposal would, in essence, allow for

nearly any eukaryote to become a host

for any DNA: this would not be in the

spirit of the Guidelines. Another
commentator noted that any
experiments that involved the return of

cloned DNA to humans would require

the examination by human
experimentation committees.

These comments were discussed at

the May 21-23. 1979 RAC meeting, and
concern was expressed over the broad
nature of the proposal. The use of

recombinant DNA methods for studying

diseases using whole animals or plants

was generally supported by the RAC. It

was agreed that this revision should

appear as a new section of the

Guidelines, III-C-7. The following more
restrictive amendment was proposed by
the RAC to limit the experiments to

easily contained whole organisms and
to only small portions of viruses:

"LU-C-7. Transfer of Cloned DNA
Segments to Eukaryotic Organisms.

IIl-C-7-a. Transfer to Non-human
Vertebrates. DNA from any nonprohibited

source [Section I-D], except for greater than

one quarter of a eukaryotic viral genome,
which has been cloned and propagated in E.

coli under appropriate physical containment

conditions, may be transferred with the E.

coli vector used for cloning to any eukaryotic

cells in culture or to any non-human
vertebrate organism and propagated under
conditions of physical containment

comparable to Pi and appropriate to the

organism under study [2AJ. Transfers to any
other host will be considered by the RAC on
a case-by-case basis [45].

IlI-C-7-b. Transfer to Higher Plants. DNA
from any nonprohibited source [Section 1-D]

which has been cloned and propagated in E
coli under appropriate containment
conditions, may be transferred with the E.

coli vector used for cloning to any higher

plant organisms (Angiosperms and
Gymnosperms) and propagated under
conditions of physical containment

comparable to Pi and appropriate to the

organism under study [2A]. Intact plants or

propagative plant parts may be grown under

Pi conditions described under Section III—C—
3. Containment must be modified to ensure

that the spread of pollen, seed or other

propagules is prevented. This can be
accomplished by conversion to negative

pressure in the growth cabinet or greenhouse

or by physical entrapment by "bagging” of

reproductive structures. Transfers to any

[129]

other plant organisms will be considered on a

case-by-case basis [45]."

The RAC accepted proposal III-C-7-a

by a vote of 19 to 2 with 2 abstentions,

and proposal IU-C-7-b by a vote of 18

to 0 with 1 abstention.

D. Proposed exemption under I-E-5 for

cloning in tissue culture cells

The RAC considered a proposal for

exempting experiments involving the

propagation of recombinant DNA
molecules from non-viral components in

tissue culture cells. The proposal, made
by Dr. Wallace Rowe, appeared in the

April 13, 1977 Federal Register as

follows:

"Those recombinant DNA molecules that

are propagated in cells in tissue culture and
that are derived entirely from non-viral

components (that is, no component is derived

from a eukaryotic virus) or that contain no
more than one-fourth of the genome of a

eukaryotic virus are exempt from the

Guidelines."

During the 30-day period for comment,
one comment was received on the

proposed action. This commentator
opposed the motion on the grounds that

the introduction of recombinant DNA
molecules linked even to only one-fourth

of a viral genome in tissue culture cells

may possibly generate altered

endogenous or exogenous viruses in the

cells.

The RAC considered this proposal

following a discussion of its merits by
Dr. Rowe. It was pointed out that tissue

culture cells are well contained and safe

systems for studying gene function.

Some members of the RAC expressed
concern that recombinant molecules
containing one-fourth of a viral genome
might possibly generate infectious virus

Dr. Rowe agreed to amend his proposal
to delete the portion that referred to

exempting recombinant molecules
containing less than one-fourth of a

eukaryotic viral genome.
The RAC voted 17 to 3 with 2

abstentions to accept the amended
proposal with a minor modification in

the wording to include "and
maintained" in cells, as follows:

"Those recombinant DNA molecules that

are propagated and maintained in cells in

tissue culture and that are derived entirely

from non-viral components (that is, no
component is derived from a eukaryotic

virus) are exempt from the Guidelines."

E. Containment levels for experiments
involving Genera Streptomyces and
Micromonospora

The RAC at its May 21-23, 1979
meeting considered a proposal that had
been submitted by the Working Group
on Prokaryotic Host-Vectors other than
E. coli that would allow the formation of
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recombinant molecules between
members of the Actinomycetes group at

P2 physical containment except for

species which are known to be
pathogenic for man, animal, or plants.

The following notice appeared in the

Federal Register on April 13, 1979:

“P2 physical containment shall be used for

DNA recombinants produced between
members of the Actinomycetes group except

for those species which are known to be

pathogenic for man, animals or plants [2AJ.”

During the 30-day comment period no
comments were received. The
discussion on this proposal was led by
Dr. Julian Davies, University of

Wisconsin, an ad hoc consultant at the

RAC meeting on May 21, 1979. It was
explained that the Actinomycetes are a

large group of closely related organisms,

many of which are used to produce
therapeutically active compounds.
Ninety percent of the antibiotics

produced industrially are derived from

the Micromonospora and Streptomyces

genera. They are mainly soil organisms,

and do not exist in the gut. Genetic

exchanges occur in almost all cases for

which it has been looked. The basis for

exchange includes recombination,

mating, and fusion (heterokaryosis).

Plasmid transfer of genetic information

has also been demonstrated. Substantial

DNA homology from 20-80% has been
demonstrated in the Streptomyces

genus. Although some members of the

Actinomycetes are known as pathogens

for man, animals and plants, the

Streptomyces and Micromonospora
genera are non-pathogenic for man ano
animals. An extensive search of the

literature has revealed no reports of

pathogenicity. Based on the importance

of these microorganisms, non-

pathogenicity, and evidence for genetic

relatedness, it was proposed that

recombinant experiments between the

Streptomyces and Micromonospora
species be permitted under P2

containment. The original proposal was
restricted by the RAC to only the

Streptomyces and Micromonospora
genera.

A motion to accept this proposal,

amended as follows, was passed with 16

for, none opposed, and 2 abstentions:

"P2 physical containment shall be used for

DNA recombinants produced between

members of the genera Streptomyces and

Micromonospora except for those species

which are known to be pathogenic for man.

animals or plants [2A]."

F. Exemption for streptomyces species

thai exchange genetic information

The Working Group on Prokaryotic

Host-Vectors other than E. coli

recommended that a list of

Streptomyces species that have been
shown to exchange chromosomal DNA
be placed in the exemption category of

Section I-E-4. This proposal was
published in the Federal Register on
April 13, 1979 as follows:

“Streptomyces species that have been
shown to exchange chromosomal DNA are

proposed to be included under the exemption
category of Section I-E-4 of the 1978

Guidelines. Any recombinant DNA molecules

that are composed entirely of DNA segments
from one or more of the organisms listed

below and to be propagated in any of the

organisms listed below are exempt from the

Guidelines. (This list is to be separate from
the other lists of exempt organisms in

Appendix A.)

Streptomyces aureofaciens

Streptomyces rimosus

Streptomyces coelicolor

Streptomyces griseus

Streptomyces cyaneus
Streptomyces venezuelae.

"

During the 30-day comment period no
comments were received. The RAC
considered the criteria for genetic

exchange that were set forth as a basis

for placing a proposed list of

Streptomyces species in the exemption
category of section I-E-4 of the

Guidelines. A motion that physiological

heterokaryosis between intact

organisms shall be taken as evidence of

genetic exchange under criterion 2 in the

discussion of Appendix A of the NIH
Director’s December 22, 1978 decision

document was passed 18 to 0 with 1

abstention.

A motion was made to divide the list

of the six proposed Streptomyces
species into two sublists of three each
because the evidence for pair-wise

exchange was not as strong between the

two sublists as the exchange within

each sublist. The sublists are as follows:

Sublist 1

Streptomyces aureofaciens

Streptomyces rimosus
Streptomyces coelicolor

Sublist 2

Streptomyces griseus

Streptomyces cyaneus
Streptomyces venezuelae

Any recombinant DNA molecules that

are composed entirely of DNA segments

from one or more of the organisms

within ehch sublist and to be propagated

in any of the organisms included in that

sublist are exempt from the Guidelines.

(This list is to be separate from the other

lists of exempt organisms in Appendix
A.)

The motion was accepted by a vote of

14 for, none opposed, and 5 abstentions.

G. Use of agrobacterium tumefaciens

as a host-vector system

Dr. Mary-Dell Chilton of the

University of Washington submitted a

proposal for approval of Agrobacterium
tumefaciens and its Ti (tumor-inducing)

plasmid as a host-vector system for

recombinant DNA experiments. Crown
gall tumors caused by A. tumefaciens, a

ubiquitous inhabitant of the soil, are

induced by tumor genes located on the

large Ti plasmids. The Ti plasmid enters

plant cells and inserts itself in the plant

chormosomal DNA. The Ti plasmids

appear promising as vectors for

introduction of desired foreign DNA into

higher plants.

Notice of this proposal was first

published in the Federal Register, April

13, 1979 as follows:

“Non-disabled strains of Agrobacterium
tumefaciens can be used in combinations

with the cointegrate plasmid Ti::RP4 as a

host-vector system at the P3 level of physical

containment."

No comments were received by the

Office of Recombinant DNA Activities

during the 30-day period following the

publication of this proposal. On April 25,

1979, Dr. Chilton submitted a

supplement to her original proposal

which represented an alternative

approach for using the Agrobacterium
system that would provide greater

biological containment. The new
strategy was described by Dr. Chilton at

the RAC meeting on May 21, 1979. First,

eukaryotic DNA would be inserted in a

non-conjugative plasmid, i.e. pBR322,
that also contains fragments of Ti

plasmid DNA and an insert of the origin

of replication of other cryptic

Agrobacterium plasmids. The plasmid
would be propagated in E. coli K-12 and
the recombinant DNA molecules used to

transform A. tumefaciens. The A.

tumefaciens host strain would then be
employed to induce tumors in higher

plants. The advantage of the newer
strategy is that it avoids the

involvement of RP4 which is a wide
range conjugative replicon. Dr. Chilton

proposed a one step higher level of

containment required for the eukaryotic

insert when the Ti plasmid is used. In

the RAC discussion, it was pointed out

that although the Federal Register notice

of April 13, 1979 cited the use of the

plasmid Ti::RP4, this new experimental i

approach was much safer. A two-part

motion was considered by the RAC:

a. Approve the cloning of well-

characterized fragments of eukaryotic

DNA under P3 conditions, either in E.

coli K-12 or in A. tumefaciens carrying a

Ti plasmid, using an EK2 plasmid vector

coupled to a fragment of the Ti plasmid
and/or the origin of replication of a
cryptic A. Tumefaciens plasmid.

II
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b. Approve introducing the bacteria

into plant parts or cells in culture under

P3 containment conditions.

The motion was passed by the RAC
by a vote of 14 for. 2 opposed, with 3

abstentions. It was noted that this

recommendation is narrower and more
restrictive than the proposal published

for comment in the Federal Register of

April 13, 1979. It was also noted that

recommendation of this proposal should

not be construed as a general approval

of the Agrobacterium system as a new
cloning system.

II. Summary ofMajor Actions Under
Guidelines

A. Containment levels for certified

Saccharomyces cerevisiae and
Neurospora crassa HV systems

In accord with Section III—C—5, host-

vector systems which have been
approved as HVl systems may be used

under P2 containment conditions for

shotgun experiments with phages,

plasmids, and DNA from nonpathogenic

prokaryotes which do not produce

polypeptide toxins (34). For other

classes of recombinant ONA
experiments with these HVl systems,

except for the cloning of complete

genomes of eukaryote viruses the S.

cerevisiae and N. crassa HVl systems

and S. cerevisiae HV2 systems may be

used at the physical containment levels

applicable to EKl and EK2 systems,

respectively. Experiments involving

complete genomes of eukaryote viruses

will require P3 + HV1 or P2 + HV2
containment levels.

B. Containment levels for unmodified

laboratory strains of Neurospora crassa

Unmodified laboratory strains of

Neurospora crassa can be used in all

experiments for which HVl N. crassa

systems are approved provided that

these are carried out at physical

containment one level higher than

required for HVl. However, if P3

containment is specified for HVl N.

crassa, this level is considered adequate

for unmodified N. crassa. For P2

physical containment, special care must

be exercised to prevent aerial dispersal

of macroconidia, including the use of a

biological safety cabinet.

C. III-C-7. Transfer of cloned DNA
segments to Eukaryotic organisms

III-C-7-a. Transfer to Non-human
Vertebrates. DNA from any
nonprohibited source [Section I-D],

except for greater than one quarter of a

eukaryotic viral genome, which has

been cloned and propagated in E. coli

under appropriate physical containment

conditions, may be transferred with the

E. coli vector used for cloning to any

eukaryotic cells in culture or to any non-

human vertebrate organism and
propagated under conditions of physical

containment comparable to Pi and
appropriate to the organism under study

[2AJ. Transfers to any other host will be
considered by the RAC on a case-by-

case basis [45].

Ill—C—7—b. Transfer to Higher Plants.

DNA from any nonprohibited source

[Section I-D) which has been cloned

and propagated in E. coli under
appropriate containment conditions,

may be transferred with the E. coli

vector used for cloning to any higher

plant organisms (Angiosperms and
Gymnosperms) and propagated under
conditions of physical containment
comparable to Pi and appropriate to the

organism under study [2Aj. Intact plants

or propagative plant parts may be grown
under Pi conditions described under
Section III—C—3. Containment must be
modified to ensure that the spread of

pollen, seed or other propagules is

prevented. This can be accomplished by
conversion to negative pressure in the

growth cabinet or greenhouse or by
physical entrapment by "bagging" of

reproductive structures. Transfers to any
other plant organisms will be considered

on a case-by-case basis [45].

D. Exemption under I-E-5 for cloning in

tissue culture cells

In accord with Section I-E-5. those

recombinant DNA molecules that are

propagated and maintained in cells in

tissue culture and that are derived

entirely from non-viral components (that

is. no component is derived from a

eukaryotic virus) are exempt from the

Guidelines.

E. Containment levels for experiments

involving genera Streptomyces and
Micromonospora

P2 physical containment shall be used
for DNA recombinants produced
between members of the genera

Streptomyces and Micromonospora
except for those species which are

known to be pathogenic for man,
animals or plants (2A).

F. Exemption for Streptomyces species that

exchange genetic information

The following two sublists of

Streptomyces species that have been
shown to exchange chromosomal DNA
are included under the exemption
category of Section I-E-4 of the 1978

Guidelines. Any recombinant DNA
molecules that are composed entirely of

DNA segments from one or more of the

organisms within each sublist and to be
propagated in any of the organisms

included in that sublist are exempt from

the Guidelines. (This list is to be

separate from the other lists of exempt
organisms in Appendix A.)

Sublist 1

Streptomyces aureofaciens

Streptomyces rimosus
Streptomyces coelicolor

Sublis> 9

Streptomyces griseus

Streptomyces cyaneus
Streptomyces venezuelae

G. Use of Agrobacterium Tumefaciens
as a host-vector system

The NIH has approved the cloning of

well-characterized fragments of

eukaryotic DNA under P3 conditions,

either in E. coli K-12 or in A.

tumefaciens carrying a Ti plasmid, using

an EK2 plasmid vector coupled to a

fragment of the Ti plasmid and/or the

origin of replication of a cryptic A.

tumefaciens plasmid.

The NIH has approved introducing

these bacteria into plant parts or cells in

culture under P3 containment
conditions.

Dated: July 13, 1979.

Donald S. Fredrickson.

Director. National Institutes ofHealth.

|FR Doc. 79-12U0 Filed 7-1S-79; a«5 am|

BILLING COOC 4110-M-M
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INTERAGENCY COMMITTEE ON RECOMBINANT DNA RESEARCH

Minutes of Tenth Meeting
July 17, 1979

8:30 - 10:00 a.m.

National Institutes of Health
Bethesda, Maryland 20205

The meeting, chaired by Dr. Donald S. Fredrickson, Director, National

Institutes of Health, was devoted to (1) a review of the implementation

of the revised NIH Guidelines, (2) an NIH proposal for extending the Guide-

lines to private-sector research, and (3) agency discussion on this proposed

approach and alternatives. (See list of attendees. Attachment A.)

Implementation of the Revised NIH Guidelines: Status Report

Dr. Fredrickson opened the meeting by briefly summarizing events

concerning the revised NIH Guidelines for Recombinant DNA Research. He

noted that the last meeting of the Interagency Committee was held in

October to consider the NIH-proposed revision of July 1978. The final

Guidelines were released in December 1978 and became effective on

January 2, 1979. In their final form, the Guidelines specify, on the

basis of Interagency Committee comments, an explicit role for the

Committee, both as a group and as liaison members to the Recombinant DNA

Molecule Program Advisory Committee (RAC).

Dr. Fredrickson then introduced Dr. William Gartland, Director of

the NIH Office of Recombinant DNA Activities (0RDA), and Dr. Richard

Krause, Director of the National Institute of Allergy and Infectious

Disease, where 0RDA is now located.
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Dr. Gartland summarized the two meetings of the RAC held since

the implementation of the revised Guidelines. At those meetings, in

February and May, actions were taken regarding approval of host-vector

systems, exemptions from the Guidelines, containment levels for specific

experiments, and plans for a risk-assessment program. Dr. Gartland

commented that the Guideline procedures seem to be working effectively

in the operations of ORDA and the RAC and the publication of various

actions in the Federal Register .

Dr. Gartland also reported that, concomitant with the implementation

of the revised Guidelines, 8 members were added to the RAC to meet the

charter requirement of up-to-25 (including at least 8 who are knowledge-

able in molecular biology or recombinant DNA, 6 who are not in those

fields, and 6 who are in specified fields relevant to the subject).

Dr. Gartland remarked that the expanded group has worked well. Then he

provided a list of all the Federal agencies that have appointed liaison

members to the RAC (Attachment B), noting that some agencies have yet

to name representatives. Dr. Fredrickson urged the agencies that have

not named representatives to do so as soon as possible. Finally,

Dr. Gartland reported on a Board of Scientific Counselors (Attachment C)

consisting of representatives from research agencies significantly in-

volved in recombinant DNA activities.

Dr. Fredrickson asked how Federal agency representation is faring

under the Guideline arrangements. All of the agencies on the Board of

Scientific Counselors reported that the procedures have served well in
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coordinating Federal research and have considerably improved interagency

communications.

Application of the Revised Guidelines to Private-Sector Research

Dr. Fredrickson opened the discussion by citing the memorandum that

Secretary Joseph A. Califano, upon the release of the revised Guidelines

in December, had sent to Donald Kennedy, Commissioner of Food and Drugs,

directing him to propose that all recombinant DNA research submitted to

the Food and Drug Administration comply with the NIH Guidelines in order

to meet regulatory requirements. In response, the FDA published a notice

of intent to propose regulations for this purpose. The Secretary also

sent letters to Administrator Douglas M. Costle, Environmental Protection

Agency, in December 1978, to Secretary of Agriculture Bob Bergland in

February 1979, and to Secretary of Labor Ray Marshall in July 1979,

asking them to consider how their regulatory authorities might be used

to require that recombinant DNA research conducted in the private sector

comply with the NIH Guidelines. (See letters. Attachment D.

)

Dr. Fredrickson asked agency representatives to comment on the

letters. Dr. Rosa Gryder of FDA reported that the agency had received

13 letters commenting on the notice. In general, the Pharmaceutical

Manufacturers Association and other private-sector respondents chal-

lenged FDA's authority to propose such regulations. Dr. Hugo Graumann

of Agriculture, citing Secretary Bergland
1

s reply to Secretary Califano

(Attachment D), reported that Agriculture has a regulatory authority

under certain circumstances but sees no present need to invoke it.

Dr. Murray from the Environmental Protection Agency noted that EPA has
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an advisory committee looking at this entire matter and that Admin-

istrator Costle would soon have their views for a reply to the Secretary.

Dr. Logan of the Occupational Safety and Health Administration (OSHA)

,

Department of Labor, said that a response to the Califano letter would

go out as soon as possible.

Dr. Fredrickson reported that he and Dr. Donald Kennedy, Commissioner

of Food and Drugs, in light of the comments FDA had received, had jointly

drafted a supplement to the NIH Guidelines to provide industry with a

voluntary approach to compliance. Back in May, Peter Libassi, then

General Counsel for the Department of Health, Education, and Welfare,

had held meetings with representatives from the Pharmaceutical Manu-

facturers Association and public interest groups to review the draft

supplement. (In the fall of 1978, as chairman of the HEW committee

responsible for the final Guidelines, Mr. Libassi had reviewed the

proposed revision with these groups.) The PMA representati ves now en-

dorsed the voluntary approach in principle but wished to make further

recommendations on the protection of proprietary information. The

environmental and public representatives, on the other hand, objected

to the voluntary approach and urged that alternatives of legislation or

regulation be considered. They specifically requested that the Secretary

direct OSHA to exercise its authority.

Dr. Fredrickson noted that in light of the Libassi meeting he had

spoken to Secretary Califano, who had requested the advice of the Inter-

agency Committee on the voluntary approach and the NIH draft supplement.

Specifically, the Secretary had sought the Committee's views on the

following questions:
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ensure compliance with safety standards for recombinant DNA

research in the private sector?

• Is NIH the best agency to provide a mechanism for voluntary

compl iance?

• Are the NIH Guidelines as amended in the supplement suited to

the industrial setting, and are all of the procedural require-

ments appropriate? If not, how should they be revised?

Dr. Fredrickson then called for discussion. He noted that recombin

ant DNA research has proceeded under guidelines international ly and that

only in Britain have regulations been invoked. Committee discussion

then turned to the draft supplement (Attachment E). A number of repre-

sentatives asked why industry would wish to comply. What were the

incentives? Dr. Fredrickson noted that industry representati ves have

repeatedly stated that they would prefer to comply with the NIH Guide-

lines and that, clearly, if they did not, the threat of regulation or

legislation would be ever present.

Dr. Gryder of FDA proposed that NIH try to obtain information on

all recombinant DNA projects in the private sector. Dr. Fredrickson

noted that an attempt had been made in 1977, at Senator Kennedy's

request, to develop a survey under which industrial organizations,

mainly the PMA, would query their members; but NIH does not intend at

present to revive the effort. The supplement, however, would be sent

to as many industry contacts as possible for their information.
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Dr. Fredrickson then asked for the Committee's views on NIH's acting

as a lead agency to handle voluntary compliance. Dr. Duda of the Depart-

ment of Energy questioned whether NIH has the necessary experience to

deal with the industrial sector, with all of the attendant problems con-

cerning proprietary data. He noted that the NIH experience has been

mainly with academia rather than industrial organizations and 1 aboratories.

On the other hand, a number of Committee members, including Dr. Lewis

of the National Science Foundation and Dr. Graumann of Agriculture,

strongly believed that NIH should provide for voluntary compliance. They

noted the key importance of one Federal locus to handle these activities

and clearly nominated NIH in view of its necessary expertise. Mr. Murray

of the EPA concurred.

Mr. Walsh of the Department of State agreed that NIH should be the

locus, at least in the absence of legislation or the invoking of regu-

lations, but believed that protection of proprietary data might be

troublesome for NIH. Dr. Gryder of FDA acknowledged the burden of

dealing with proprietary data, but held that mandatory registration of

projects should be considered in addition to the voluntary approach.

Dr. Fredrickson pointed out, however, that mandatory registration would

require a statute, and there was general agreement that legislation was

not warranted at the present time to accomplish this end.

Agency Views on the Draft Supplement

Dr. Fredrickson then requested each agency's views on the draft

supplement. All of the research agencies represented on the Committee

approved of the NIH approach to try to achieve voluntary compliance.

These agencies include:
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• Department of Agriculture

• National Science Foundation

• Department of Defense

• Department of Energy

• Veterans Administration.

The regulatory agencies endorsed the NIH approach as well. These

incl ude:

• Food and Drug Administration

• Environmental Protection Agency

• Occupational Safety and Health Administration

• Nuclear Regulatory Commission

• Center for Disease Control.

Mr. Murray of EPA said that his agency has the issue under study and

that the NIH approach seems adequate as a first step. Dr. Logan of OSHA

supported the voluntary guidelines, but said that OSHA would consider

additional guidance in research laboratories to protect workers. The

following agencies also concurred in the NIH approach:

• Department of Commerce

• Department of State

• Health, Education, and Welfare

• Office of the Assistant Secretary for Health, HEW.

Mr. David Cannon of the Department of Justice stressed the importance

of making sure that all persons at NIH and all relevant committees dealing
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with proprietary information be fully apprised of the criminal

sanctions for disclosure.

Summary and Conclusions

Dr. Fredrickson reported that NIH has received a request from the

Eli Lilly Company to permit scale-up of recombinant DNA cultures to 150

liters for production of insulin. RAC members are now reviewing that

request, and it will be a key item on the agenda for their next meeting.

Questions were asked about the company Genentech and whether it was in

compliance with the Guidelines. Dr. Gartland noted that Genentech had

proceeded to scale up under the old Guidelines and has not yet applied

for the prior approval from NIH that the revised Guidelines require.

Dr. Fredrickson pointed out that the supplement to the NIH Guidelines

for the private sector would encourage industry to register activities

and comply with the Guideline standards. He also observed, in response

to Dr. Gryder's comments, that perhaps Commerce could be helpful in

leading an industry survey to determine whether all private laboratories

that conduct this research are complying with the Guidelines under the

special supplement.

Dr. Fredrickson thanked the Committee for its advice and consensus

support for the voluntary approach. He promised to keep the members

informed about the Department's review of this matter. Dr. Gartland had

noted earlier that the RAC had voted 9 to 6, with 6 abstentions, in favor

of mandatory compliance in the private sector. Dr. Fredrickson said

that all views would be taken into account in drafting the preamble to
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RAC review, debate, and approval for action by the NIH Director.

9

Respectfully submitted,

idyseph u. Perpich, M.D., J.D.
Associate Director for

Program Planning and Evaluation
National Institutes of Health
July 26, 1979

Attachments (5)

i
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Advisory

Committee; Meeting

Pursuant to Pub. L 92-463. notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee

at the National Institutes of Health.

Conference Room 10, Building 31 C.

Bethesda. Maryland 20205, on
September 6-7, 1979. from 9:00 a.m. to

5:00 p.m. This meeting will be open to

the public on September 6 from 9 a.m. to

5 pm.. and September 7. from 9 ?.m. to 3

p.m., to discuss:

Proposed procedures for the

Recombinant DNA Advisory

Committee

Proposed procedures for approval of

large-scale experiments

Prokaryote host-vectors other than £
coli K-12

Large-scale experiments

Amendment of Guidelines

Proposed exemption under I-E-5 for £
coli K-12 host-vector systems

Exemptions for organisms that exchange

genetic information (I-E-4)

£ coli host-vector Systems

NIH'risk-assessment plan

Reports of Plasmid and Phage

Subcommittees

Review of protocols for required

containment levels

Other matters requiring necessary

action by the Committee.

Attendance by the public will be

limited to space available.

In accordance with the provisions set

forth in section 552b(c)(4). Title 5. U.S.

Code and Section 10(d) of Pub. L 92-463,

the meeting will be closed to the public

on September 7 from 3 p.m. to 5 p.m. for

the review, discussion and evaluation of

a proposal from a commercial concern
for scale-up of recombinant DNA
experiments. This proposal and the

discussions could reveal confidential

trade secrets or commercial property

such as patentable material

Dr. William
J. Gartland, Jr.. Executive

Secretary, Recombinant DNA Advisory
Committee. National Insitutes of Health.

Building 31. Room 4A52, telephone 301-
496-6051, will provide materials to be
discussed at the meeting, rosters of

committee members and substantive

program information. A summary of the

meeting will be available at a later date.

Dated: July 25. 1979.

Suzanne L Fremeau.

Committee Management Officer. NJH.

|F* Doc. Filed --30--V *45 *a)

BILLING COO€ 4110-0*-*

Recombinant DNA Research;

Proposed Actions Under Guidelines

agency: National Institutes of Health.

PHS. DHEW.
action: Notice of proposed actions

under NIH Guidelines for Research

Involving Recombinant DNA Molecules.

summary: This notice sets forth the

proposals for actions to be taken under

the 1978 NIH Guidelines for Research

Involving Recombinant DNA Molecules

[Federal Register of December 22. 1978

(43 FR 60108)). Interested parties are

invited to submit comments concerning

these proposals. After consideration of

these proposals and comments by the

NIH Recombinant DNA Advisory

Committee (RAC) at its September 6-7,

1979. meeting, the Director of the

National Institutes of Health will issue

decisions on these proposals in accord

with the Guidelines.

date: Comments must be receiveu by
August 30, 1979.

ADDRESS: Written comments and
recommendations should be submitted

to the Director. Office of Recombinant
DNA Activities. Building 31. Room 4A5Z
National Institutes of Health. Bethesda.

Maryland 20205. All comments received

in timely responses to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5 p.m.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Drs. Michael Resnick or Stanley

Barban. Office of Recombinant DNA
Activities. National Institutes of Health.

Bethesda, Mary land 20205. (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following changes and
amendments under the Guidelines for

Research Involving Recombinant DNA
Molecules (43 FR 60108). as well as

actions under these Guidelines.

1.

Proposed Exemption for£ coli K-
12 Host- Vector Systems. The RCA
Working Group on £ coli K-12 host-

vector systems will report to the full

committee for discussion/action

documentation for a proposed
exemption under I-E-5 of the Guidelines

for experiments involving EKl and EK2
host-vector systems. This proposed
action would exempt certain categories

of recombinant DNA molecules in

addition to those already stated in

Sections 1-E-l to -4. The proposed

exemption is as follows:

Those recombinant DNA molecules

that are propagated in £ coli K-12 hosts

not containing conjugation-proficient

plasmids or generalized transducing

phages, when lambda or lambdoid
bacteriophages or non-conjugative

plasmids are used as vectors, can be

handled at Pi and are exempted from

the Guidelines.

2. Use ofAgrobacterium tumefaciens

as a Host-Vector System. At its May 21-

23. 1979 meeting, the RAC recommended
approval at the P3 level of physical

containment, of specific experiments

involving introduction of well-

characterized fragments of eukary otic

DNA into Agrobacterium tumefaciens

carrying a Ti plasmid, using an EK2
plasmid vector coupled to a gragment of

the Ti plasmid and/or the origin of

replication of a cryptic A. tumefaciens.

plasmid, and introduction of these

bacteria into plant parts or cells in

culture under P3 conditions. Approval is

now requested by Dr. M. D. Chilton for

modification of the experimental

procedure as follows:

Cloned desired fragments from any
non-prohibited source may be
transferred into Agrobacterium
tumefaciens containing a Ti plasmid (or

directives thereof), using a

nonconjugative £ coZ; plasmid vector

coupled to a fragment of the Ti plasmid

and/or the origin of replication of an
Agrobacterium plasmid, under
containment conditions one step higher

than would be required for the desired

DNA in EKl or HVl systems. Transfer

into plant parts or cells in culture would
be permitted at the same containment
level (one step higher).

The modification inv’olves two
changes: (1) it would extend the range of

desired DNA fragments to be studied,

including prokaryotic DNA, synthetic

DNA. and eukaryotic DNA. that are not

yet judged to be "well-characterized";

(2) it would make the containment level

variable, depending upon the nature of

the desired DNA to be studied. The
requirement of P3 containment
conditions for all experiments in this

category seems inconsistent and
arbitrary.

3. Proposed Exemption for
Pseudomonas putida and Pseudomonas
fluorescens under Section /-£—#. Dr. N.
Omston of Yale University has
proposed, in accord with Section I-E-4

of the Guidelines, that Pseudomonas
putida and Pseudomonas fluorescens be
added to the exempt list in Appendix A
of gram-negative organisms that
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exchange DNA by known physiological

processes. Further information

documenting the exchange of genetic

information between these two species

and those in Appendix A is available

from the Office of Recombinant DNA
Activities.

4. Cloning in Bacillus subtilis an
Streptomyces coelicolor. Dr. Stanley

Cohen of Stanford University has
proposed the following actions:

(a) Bacillus subtilis strains that do not

carry an asporogenic mutation can be
used as hosts specifically for the cloning

of DNA derived from E. coli K-12 and
Streptomyces coelicolor using NIH-
approved Staphylococcus aureus
plasmids as vectors under P2 conditions.

(b) Streptomyces coelicolor can be
used as a host for the cloning of DNA
derived from B. subtilis. E. coli K-12, or

from S. aureus vectors that have been
approved for use in B. subtilis under P2
conditions.

5. ProposedAmendment of Sections
II-D-l-a-(l) and III-A-l-b-(l). Dr
Nickolas Panopoulos of the University

of California, Berkeley has proposed
amendments of sections II-D-l-a-(l)

and III-A-l-b-(l).

The proposed revised sections are as

follows (new text appears in italics):

II-D-l-a. HVl. A host-vector system
which provides a moderate level of

containment. Specific systems:

II-D-l-a-(l). EKl. The host is always
E. coli K-12 or a derivative thereof, and
the vectors include non-conjugative

plasmids (e.g., pSClOl, ColEl, or

derivatives thereof [21-27] and variants

of bacteriophage, such as \ [28-33], The
E. coli K-12 hosts shall not contain

conjugation-proficient plasmids,

whether autonomous or integrated, or

generalized transducing phages except
as specified under Section III-A-l-b-

(!)

III-A-l-b. Prokaryotic DNA
Recombinants.

Ill—A—1—b—(1). Prokaryotes That
Exchange Genetic Information [35] with
E. coli. Those prokaryotes that exchange
genetic information with E. coli by
known physiological processes will be
exempted from these Guidelines if they
appear on the “list of exchangers” set

forth in Appendix A (see Section I-E-4).

For those not on the list, the

containment levels are Pi physical

containment + and EKl host-vector.

In fact, experiments in this category
may be performed with any E. coli K-12
vector (e.g., conjugative plasmids).

However, for prokaryotes that are

classified [1] as Class 2, the containment
levels are P2 + EKl.
When a non-conjugative vector is

used, the E. coli K-12 host may contain

conjugative proficient plasmids, either

autonomous or integrated, or

generalized transducing phages. In

general, for experiments in this

category, the E. coli K-12 host may
contain such plasmids orphages
provided that the physical containment
level is raised one step.

Additional major actions will appear
in a subsequent issue of the Federal

Register.

Dated: July 24, 1979.

Donald S. Fredrickson,

Director, National Institutes ofHealth.

[FR Doc. 79-23550 Filed 7-30-79; 8:45 am]
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Proposed Supplement to the NIH

Guidelines for Recombinant DNA
Research

On December 22, 1978, the Director,

National Institutes of Health, with the

approval of the Assistant Secretary for

Health and the Secretary of Health,

Education, and Welfare, issued revised

Guidelines for Research Involving

Recombinant DNA Molecules (43 FR
60108). These Guidelines were

accompanied in the Federal Register by

a Notice of Intent to Propose

Regulations issued by the Food and

Drug Administration. In addition, the

Secretary sent letters to Administrator

Douglas Costle, Environmental

Protection Agency, and to Secretary of

Agriculture Bob Bergland, requesting

comparable actions to ensure a

commonality of standards throughout

the private sector. In July the Secretary

sent a similar request to Secretary of

Labor Ray Marshall.

Several responses to the FDA notice

questioned that agency’s legal authority

to regulate private research in this field.

In view of these comments, NIH Director

Donald S. Fredrickson and the

Commissioner of Food and Drugs,

Donald Kennedy, developed a draft

supplement to the NIH Guidelines that

would extend them on a voluntary basis

to industry. This draft was reviewed by
Peter Libassi, then General Counsel for

the Department, who also consulted

with representatives from the

pharmaceutical industry and from public

interest and environmental

organizations. The representatives from

the pharmaceutical industry considered

the supplement to provide a feasible

basis for voluntary compliance; the

representatives from the other groups

considered a voluntary system
insufficient and urged that mandatory
compliance be achieved through

legislation or regulation.

In light of those discussions it was
agreed that the draft supplement

prepared by NIH and FDA should also

be reviewed by the Federal Interagency

Advisory Committee on Recombinant
DNA Research which includes all

relevant Federal research and regulatory

agencies. This Committee, created in

October 1976 to consider extension of

the Guidelines nationally, had
recommended in March 1977 that

legislation be developed. On July 16,

1979, the Committee met to consider the

draft supplement and alternative

approaches to extend the revised NIH
guidelines to the private sector. It was
the Committee's unanimous opinion that

NIH should proceed to publish for public

comment the draft supplement to the

NIH Guidelines. The conclusion was not

unanimous that the voluntary approach

would achieve complete compliance

within the private sector.

On the basis of the recommendations

by the Interagency Committee, the

Director, NIH, invites public comment
on the proposed supplement to the NIH
Guidelines, which is set forth below.

Written comments and inquiries

concerning this draft supplement and
the questions above should be

addressed to the Director, National

Institutes of Health, Bethesda, Maryland
20205. All comments received will be

available for public inspection at the

Director's office on weekdays (Federal

holidays excepted) between the hours of

8:30 a.m. and 5:00 p.m. All comments
will be considered at the next meeting of

the Recombinant DNA Advisory

Committee scheduled for September 6-7,

when this item will be placed on the

agenda for action.

Dated: July 27, 1979.

Donald S. Fredrickson,

Director, National Institutes ofHealth.

Guidelines for Research Involving

Recombinant DNA Molecules

New Sections to Be Added

IV-G-5. Voluntary Compliance. Any
individual, corporation, or institution

that is not otherwise covered by the

Guidelines is encouraged to conduct

recombinant DNA research activities in

accordance with the Guidelines, through

the procedures set forth in Part VI.

VI. Voluntary Compliance

VI-A. Basic Policy. Individuals,

corporations, and institutions not

otherwise covered by the Guidelines are

encouraged to do so by following the

standards and procedures set forth in

Parts I-IV of the Guidelines. In order to

simplify discussion, references hereafter

to “institutions” are intended to

encompass corporations, and
individuals who have no organizational

affiliation. For purposes of complying
with the Guidelines, an individual

intending to carry out research involving

recombinant DNA is encouraged to

affiliate with an institution that has an
Institutional Biosafety Committee
approved under the Guidelines.

Since commercial organizations have
special concerns, such as protection of

proprietary data, some modifications

and explanations of the procedures in

Parts I-IV are provided below, in order

to address these concerns.

VI-B. IBC Approval. The NIH Office

of Recombinant DNA Activities (ORDA)
will review the membership of an

institution's Institutional Biosafety

Committee (IBC) and, where it finds the

IBC meets the requirements set forth

Section IV-D-2, will give its approval to

the IBC membership.

It should be emphasized that

employment of an IBC member solely

for purposes of membership on the IBC

does not itself make the member an

institutionally affiliated member for

purposes of Section IV-D-2-a.

Except for the unaffiliated members, a

member of an IBC for an institution not

otherwise covered by the Guidelines

may participate in the review and
approval of a project in which the

member has a direct financial interest,

so long as the member has not been and
does not expect to be engaged in the

project. Section IV-D-2-d is modified 10

that extent for purposes of these

institutions.

VI-C. Registration. Upon approval of

a recombinant DNA research project by
the IBC, an institution may register the

project by submitting to ORDA the

information required in the

Administrative Practices Supplement.

VI-D. Certification ofHost-Vector
Systems. A host-vector system may be

proposed for certification by the

Director, NIH, in accordance with the

procedures set forth in Section II-D-2-a.

Institutions not otherwise covered by
the Guidelines will not be subject to

Section II-D-3 by complying with these

procedures.

In order to ensure protection for

proprietary data, any public notice

regarding a host-vector system which is

designated by the institution as

proprietary under Section VI-F-1 will be

issued only after consultation with the

institution as to the content of the

notice.

VI-E Requests for Exceptions,

Exemptions, Approvals. Requests for

exceptions from prohibitions,

exemptions, or other approvals required

by the Guidelines should be requested

by following the procedures set forth in

the appropriate sections in Parts I-IV of

the Guidelines.

In order to ensure protection for

proprietary data, any public notice

regarding a request for an exception,

exemption, or other approval which is

designated by the institution as

proprietary under Section VI-F-1 will be
issued only after consultation with the

institution as to the content of the

notice.
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VI-F. Protection of Proprietary Data.

In general, the Freedom of Information

Act requires Federal agencies to make
their records available to the public

upon request. However, this requirement

does not apply to, among other things,

‘‘trade secrets and commercial and

financial information obtained from a

person and privileged or confidential.”

18 U.S.C. 1905, in turn makes it a crime

for an officer or employee of the United

States or any Federal department or

agency to publish, divulge, disclose, or

make known " in any manner or to any

extent not authorized by law any

information coming to him in the course

of his employment or official duties or

by reason of any examination or

investigation made by. or return, report

or record made to or filed with, such

department or agency or officer or

employee thereof, which information

concerns or relates to the trade secrets,

(orj processes ... of any person, firm,

partnership, corporation, or

association." This provision applies to

all employees of the Federal

Government, including special

Government employees. Members of the

Recombinant DNA Advisory Committee
are "special Government employees."

VI-F-1. In submitting information to

NIH for purposes of complying

voluntarily with the Guidelines, an
institution may designate those items of

information which the institution

believes constitute trade secrets or

privileged or confidential commercial or

financial information.

VI-F-2. If NIH Receives a request

under the Freedom of Information Act
for information so designated. NIH will

promptly contact the institution to

secure its views as to whether the

information (or some portion) should be
released.

VI-F-3. If the NIH decides to release

this information (or some portion) in

response to a Freedom of Information

request or otherwise, the institution will

be advised: and the actual release will

not be made until the expiration of 15

days after the institution is so advised.

[

except to the extent that earlier release,

in the judgement of the Director, NIH. is

necessary to protect against an
imminent hazard to the public or the

environment.

I

VI-F-4. Projects should be registered

in accordance with procedures specified

in the Administrative Practices

Supplement. The following information
will usually be considered publicly

available information, consistent with
the need to protect proprietary data:

a. The names of the institution and
principal investigator.

b. The location where the experiments

will be performed.

c. The host-vector system.

d. The source of the DNA.
e. The level of physical containment.

VI-F-5-a. Any institution not

otherwise covered by the Guidelines,

which is considering submission of data

or information voluntarily to NIH, may
request presubmission review of the

records involved to determine whether,

if the records are submitted, NIH will or

will not make part or all of the records

available upon request under the

Freedon of Information Act.

VI-F-5-b. A request for

presubmission review should be

submitted to ORDA, along with the

records involved. These records must be

clearly marked as being the property of

the institution, on loan to NIH solely for

the purpose of making a determination

under the Freedom of Information Act.

ORDA will then seek a determination

from the HEW Freedom of Information

Officer, the responsible official under
HEW regulations (45 C.F.R. Part 5), as to

whether the records involved (or some
portion) are or are not available to

members of the public under the

Freedom of Information Act. Pending

such a determination, the records will

be kept separate from ORDA files, will

be considered records of the institution

and not ORDA, and will not be received

as part of ORDA files. No copies will be
made of the records.

VI-F-5-c. ORDA will inform the

institution of the HEW Freedom of

Information Officer's determination and
follow the institution's instructions as to

whether some or all of the records

involved are to be returned to the

institution or to become a part of ORDA
files. If the institution instructs ORDA to

return the records, no copies or

summaries of the records will be made
or retained by HEW, NIH, or ORDA.

VI-F-S-d. The HEW Freedom of

Information Officer's determination will

represent that official's judgement, as of

the time of the determination, as to

whether the records involved (or some
portion) would be exempt from
disclosure under the Freedom of

Information Act, if at the time of the

determination the records were in

ORDA files and a request were received

from them under the Act.

|FR Doc. 79-23907 Filed 8-2-79 845 am)

BILLING CODE 41KMW-M
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING
1

SEPTEMBER 6-7, 1979

Hie Recombinant ENA Advisory Committee (RAC) was convened for its sixteenth
meeting at 9 a.m. on September 6, 1979, in Conference Room 10, Building 31,
National Institutes of Health, 9000 Rockville Pike, Bethesda, Maryland.
Dr. Jane K. Setlcw, (Chairman) Biologist, Brookhaven National Laboratory
presided. In accordance with Public Law 92-463 the meeting was open to

the public, except for the review of proposals involving proprietary
information as the last item of business on September 7, 1979.

Committee members present for all or part of the meeting were :

Dr. Abdul Karim Ahmed; Dr. David Baltimore; Dr. Winston Brill; Dr. Francis
Broadbent; Dr. Allan Campbell; Mrs. Zelma Cason; Dr. Richard Goldstein;
Dr. Susan Gottesman; Dr. Sheldon Krimsky; Dr. Werner Maas; Dr. James
Mason; Dr. Elena Nightingale; Dr. Richard Novick; Dr. David Parkinson;
Dr. Samuel Proctor; Mr. Ray Thornton; Dr. LeRoy Walters; Dr. Luther
Williams; Dr. Frank Young; Dr. Milton Zaitlin; and Dr. William J.
Gartland, Jr., Executive Secretary.

A Committee roster is attached. (Attachment I)

The following non-voting members and liaison representatives were present:

Dr. Darryl Banks, Environmental Protection Agency; Mr. David Cannon,
Department of Justice; Dr. George Duda, Department of Energy; Dr. George
Gordon, Department of Commerce; Dr. Lorin Hatch, National Institute for
Occupational Safety and Health; Dr. Timothy Henry, Pood and Drug
Administration; Dr. Herman Lewis, National Science Foundation; Dr. Melvin
Myers, National Institute for Occupational Safety and Health; Dr. Jane
Schultz, Veterans Administration; and Dr. Sue Tolin, United States Department
of Agriculture.

Other National Institutes of Health staff present were :

Dr. Stanley Barban, NICMS; Dr. W. Burnett Barkley, NCI; Mrs. Betty Butler,
NIGMS; Dr. Irving Delappe, NIAID; Mr. David Harty, OGC; Dr. Steve Havas,
NHLBI; Dr. John Irwin, DRS; Dr. Richard Krause, NIAID; Dr. Malcolm Martin,
NIAID; Dr. Elizabeth Milewski, NIAID; Dr. Stanley Nagle, NIAID; Dr. John
Nutter, NIAID; Mr. Richard Riseberg, OGC; Dr. Wallace Rowe, NIAID; and
Dr. Bernard Talbot, OD.

-*-The RAC is advisory to the NIH, and its recommendations should not be
considered as final and accepted. The Office of Recombinant DNA Activities
(ORDA) should be consulted for NIH policy on specific issues.
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Others in attendance for all or part of the meeting were ;

Dr. John Allans, Pharmaceutical Manufacturers Association; Dr. Richard
Atfamson, Office of .Science and Technology Policy; Dr. E. A. Agostine,
Pfizer, Incorporated; Dr. David Anderson, Genex; Dr. Rosanne Apfeldorf,
Occupational Safety and Health Administration; Dr. N. H. Baltz, Eli
LilLy and Company; Dr. Q. Bond, National Academy of Sciences; Dr. J. Paul
Burnett, Eli Lilly and Company; Dr. Dennis Chamot, American Federation
of Labor-COngress of Industrial Organizations; Mr. Leslie Dach, Environmental
Defense Ftind; Dr. D. W. Dennen, Eli Lilly and Company; Dr. M. Dennis,
Natural Resources Defense Council; Mr. Torn Edwards, Blue Sheet; Dr. Sybil
Francis, Natural Resources Defense Council; Dr. William Gibb, Staff, United
States Senate Commerce Committee; Dr. Clarence Grogan, Department of
Agci culture; Dr. Lowell Harmison, Office of the Assistant Secretary
for Health; Dr. Zsolt Harsanyi, Office of Technology Assessment; Dr. Paul
Huang, Abbott Research Laboratories; Dr. Evelyn Hurlburt, Johns Hopkins
School of Hygiene; Dr. Dorothy Jessup, Department of Agriculture; Dr. I. S.

Johnson, Eli Lilly and Company; Dr. Robert W. M. Kinney, Environmental
Control Incorporated; Dr. Gretchen Kolsrud, Office of Technology Assessment;
Mr. Louis La Marca, Blue Sheet; Dr. David Logan, Occupational Safety
and Health Administration; Dr. Janes McCullough, Library of Congress;
Dr. James Purch, Upjohn Company; Dr. Michael Ross, Genentech, Incorporated;
Dr. Anne Schauer, Unitsd States Department of Agriculture; Dr. Nelson
Schneider, E. F. Hutton; Mr. H. M. Schmeck, New York Times; Di . Brian
Sheehan, Genentech, Incorporated; Dr. Vincent Simmon, Genex; Dr. Louis
Sles n, Natural Resources Defense Council; Mr. Dan Smith, Peoples
Business Commission; Dr. Richard Snyder, Department of the Interior;
Dr. Stephanie Soucek, National Institute for Occupational Safety and
Health; Dr. J. R. Swarz, Staff, United States Senate; Dr. David West,
National Institute for Occupational Safety and Health; Dr. Roy Widdus,
National Academy of Sciences; Dr. Susan Wright, University of Michigan;
and Dr. w. P. Young, Eli Lilly and Company.

I. CAvLL TO ORDER AND OPENING REMARKS

Dr. Setlow, chairperson, called the meeting to order and introduced the new
RAC meibers.

II. MINUTES OF MAY 21-23 1978 MEETING

The RAC reviewed and approved with several minor modifications the Minutes
of the May 21-23, 1979, meeting by a vote of 12 to 0.

III. PROCEDURES FOR PROTECTION OF PROPRIETARY INFORMATION

The RAC reviewed a document (696) prepared by NIH staff, entitled "Guide
for the Control of Privileged Recombinant DNA Information. " This document
establishes minimum requirements to control and protect documents that
contain privileged recombinant DNA information. Dr. Gottesman said that
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the document is very precise with respect to ORDA, but less precise with
respect to responsibilities of RAC members. In response to a statement
by Dr. Walters, Mr. Riseberg said that "personal supervision" means
supervision by the RAC member and not by an assistant or secretary of
the RAC member. Dr. Gottesman said that this would probably require use
of a unique locked file cabinet. Mr. Thornton, who has had experience
with handling confidential information in Congress and in the Navy,
said that it is the responsibility of the authorized individual to main-
tain confidentiality. He said that caution must be exercised, but that
in most cases confidential material can be mingled with personal files.
Mr. Riseberg said that the problem is control and not the mixing of
confidential and non-confidential materials. He noted that FDA considers
a number of items, such as locked files, to be sufficient to ensure
adequate control. Dr. Walters expressed concern that if the precedent
is a requirement for locked files it will involve buying new equipment
to protect confidential information. Dr. Setlow said that the alternative
would be to look at confidential material only during closed portions
of the RAC meeting. In response to a question by Dr. Walters, Mr. Riseberg
said that a safe deposit box at a bank would be a reasonable way of
safekeeping documents. The RAC requested that a copy of Section 1905,
Title 18 U.S.C. be attached to the document being discussed. Dr. Gartland
said that RAC members vjould be asked to sign the "Commitment to Protect
Privileged Recombinant DNA Information" (Attachment A to Document 696)
before the meeting goes into closed session to review proprietary
information.

IV. PROPOSED AMENDMENT OF SECTIONS II-D-l-a-(l) and III-A-l-b-(l)

Dr. Nickolas Panopoulos of the University of California, Berkeley proposed
amendment of Sections II-D-l-a-(l) and III-A-l-b-(l) of the Guidelines
concerning the presence of conjugative plasmids and generalized trans-
ducing phages in EKl systems. The proposed amendments rewritten by Dr. Resnick
of ORDA were published for comment in the Federal Register on July 31,

1979. During the 30-day comment period, no comments were received.

Dr. Campbell said that Dr. Panopoulos' proposed first amendment specifically
authorizes the presence of conjugative plasmids and generalized transducing
phages when the donor exchanges with E. coli but is not on the exchanger
list. He said that this amendment simply clarifies the intent of
existing language which authorizes use of conjugative plasmids as
cloning vectors under these circumstances. Dr. Campbell said that he
was confused by Dr. Panopoulos' proposed second amendment because it

appears to require raising the required level of physical containment
by one step when conjugative plasmids are present but not when they
are used as vectors. Dr. Campbell, beginning with the text as published
for comment in the Federal Register , recommended deletion of the second
sentence proposed to be added to Section III-A-l-b-(l) . He recommended
that the first sentence proposed to be added should be accepted, but
that it should be moved to precede the last sentence in the paragraph
above it.

[ 152 ]



SEPTEMBER 6-7 - MINUTES OF MEETING 4

Dr. Gottesman agreed and said that Ct. Campbell's solution clarifies
the proposal. She said that this is really a clarification and not
a change in the Guidelines. C*r. Novick raised the question of the

relationship of this proposal to the E. coli K-12/P1 proposal to be
considered later in the meeting. It was agreed that action on the

latter proposal should not be anticipated. Dr. Gottesman then moved
that the RAC accept Dr. Campbell's recommendation. The RAC voted 12 to 0

to:

1. Insert at the end of Section II-D-l-a-(l) of the
1978 Guidelines the words "except as specified under
Section III-A-l-b-(l)" ; and

2. Insert prior to the last sentence of Section
II-A-l-b-(l) of the 1978 Guidelines, the words
"When a non-oonj ugat ive vector is used, the E. coli
K-12 host may contain conjugation proficient
plasmids, either autonomous or integrated, or
generalized transducing phages."

V. DEFINITION OF INDIGENOUS PLASMID

In order to clarify the question of what constitutes an indigenous plasmid
for the purposes of an exemption from the Guidelines under Section I-E-3,
Dr. Novick had proposed a tentative definition at the May 1979 RAC meeting.
At that time, a motion passed to defer consideration until the September
meeting after review by the plasmid subcommittee. Following endorsement of
the proposed definition by the plasmid subcommittee, it was resubmitted to

the RAC (727) for consideration at the September meeting. At this meeting,
the RAC discussed the proposed definition and agreed that the term "physiological
measures" needs further clarification. C*r. Novick agreed to add an
additional paragraph. C*r. Campbell proposed, and it was agreed, that
the words "as an autonomous replicon" should be deleted from the definition.
It was agreed that the interpretation of "occurs naturally" would have
to be left with the local IBCs. The RAC then voted 12 to 0 to accept
Dr. Novick' s proposal, as amended, (with a paragraph to be added clarifying
the meaning of "physiological measures" by examples, including the statement
that protoplast fusion is not considered a physiological measure,)
as follows:

"A plasmid may be regarded as indigenous to a given
species if it occurs naturally in that species or may
be transferred to it be well-established physiological
measures and is maintained there.

The paragraph to be added, supplied by Dr. Novick after the meeting, is as follows

By "physiological measures" is meant transfer processes
that are known to occur naturally in the species under
consideration. Included are processes such as trans-
formation, conjugation, and transduction. Excluded
are processes such as transformation in enteric bacteria,
protoplast fusion in bacteria, and transformation of
protoplasts."
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VI. PROPOSED REDUCTION IN CONTAINMENT FOR E. COLI K-12 HOST-VECTOR SYSTEMS

A proposed exemption under Section I-E-5 of the Guidelines for recombinant
DNA experiments involving EKl and EK2 host-vector systems had been proposed
by Drs. Rowe and Campbell. The proposed exemption was published for comment
in the Federal Register on April 13, 1979.

At its May 21-23, 1979 meeting, the RAC discussed the proposed exemption
at length. During this discussion a proposal was made that experiments
involving E. coli K-12 host-vector systems should be permitted under Pi

conditions with the stipulation that such experiments be registered with
the local IBC. There was discussion as to whether these procedures should
also be considered for all classes of exempt experiments. The RAC voted
that a working group should be appointed to conduct an analysis of E. coli
K-12 host-vector systems with regard to potential biohazards, to develop
recommendations, and to report to the full RAC at its September 1979 meeting.
Dr. Setlow appointed Drs. Williams (chairman), Gottesman, Novick, and
Proctor to this working group. The Working Group deliberated during the
summer and recommended the following formulation of the proposed exemption:

"Those recombinant DNA molecules that are
propagated in E. coli K-12 hosts not
containing conjugation-proficient plasmids
or generalized transducing phages, when
lambda or lambdoid bacteriophages or
non-conjugative plasmids are used as vectors,
can be handled at Pi and are exempted from
the Guidelines."

This proposal was published for comment in the Federal Register on July
31, 1979. Prior to the September 6-7, 1979 meeting, 14 letters commenting
on the proposal were received. All the commentators in these letters
expressed strong support for the proposed exemption. Most of the commentators
supported the original proposal for complete exemption as published in the
Federal Register of April 13, 1979. One of these letters (710) was signed
by 183 scientists who attended the 1979 Gordon Research Conferences on
Nucleic Acids and on Biological Regulatory Mechanisms.

Prior to the September meeting, the RAC had received a background document
from the working group and a manuscript on a framework for assessing the
potential risks of recombinant ENA experiments prepared by Dr. Sidney Brenner
for the United Kingdom Genetic Manipulation Advisory Group. The RAC also
received an additional critique of the polyoma risk-assessment experiments
prepared by Dr. Barbara Rosenberg.

The RAC discussed the proposal of the working group at length at the meeting.
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Dr. Krause summarized the status of the risk-assessment program. He noted
that a proposed plan for a risk-assessment program had been published for
comment in the Federal Register on April 2, 1979. The plan, which will be
implemented by NIAID, was considered by the RAC at its May meeting and has
been reviewed by the RAC Subcommittee on Risk-Assessment. Dr. Krause
stated that an ad hoc NIAID Vtorking Group on Risk Assessment had been
convened on August 30, 1979 to review the state of knowledge on Protocols
I and II proposed by the workshop on risk-assessment held at Falmouth,
Massachusetts on June 20 and 21, 1977 (J. Infect. Dis. 137: 613-714,
1978). Dr. Krause summarized the recommendations of the Working Group
(Attachment II). The Working Group unanimously recommended that NIAID not
initiate new studies on Protocol I, the colonization and transmission of
plasmids by E. coli K-12 in the gastrointestinal tract of humans. This
recommendation was based on review of the available data. The Working
Group concluded that recombinant DNA experimentation using E. coli K-12
host-vector systems is without risk when conducted in complTance with good
microbiological laboratory practices. The Vtorking Group also recommended
that new studies not be initiated on Protocol II, tests for transmissibility
of plasmids of E. coli K-12 and x 1776 in germ-free mice. NIAID will instead
rely on present contracts to provide some additional data. The Working
Group could not foresee how recombinant DNA technology could confer pathogenic
properties on E. coli , and it recommended that NIAID should not develop
new experimental models to test this possibility. The Vtorking Group did
recommend that certain studies should be conducted using wild-type _E. coli
to test for both survival and transfer to the endogenous flora of humans.
Finally, the Vtorking Group expressed support for the proposed exemption
provided that Pi laboratory practices were used in conducting this and
other categories of exempted research.

Dr. Gottesman summarized the paper on a framework for assessing the potential
risks of recombinant DNA experiments prepared by Dr. Sidney Brenner for

the United Kingdom Genetic Manipulation Advisory Group. She discussed a

generation pathway in Brenner's scheme:

/
reversion of
disabling properties

^escape -^persistence V
\ S
^ transfer of plasmid

•

to wild-type strain

outcome

To reach the stage of outcome, the organism must escape, persist, and be
capable of reverting or transferring its DNA to a wild-type strain. The
outcome depends on the expression of the DNA and on whether a target is

available. To reach the end of the generation tree, each of the steps has
to occur. Dr. Brenner's scheme defines a number of factors including f,

the fraction of total sequences that code for proteins with effective targets.
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h, the probability that they will be correctly expressed, and a, the
probability that they will gain access to their targets in the organism
at risk. Numbers are assigned to the factors and the factors are multiplied
to yield a number. Dr. Brenner states that it is important to recognize
that if any of the factors can be assigned zero, then everything must be
zero for that particular event. Dr. Gottesman stated that the scheme
proposed by Dr. Brenner amounts to a more formal analysis of the issues
that the RAC has been considering. For example, the "escape" aspect has
been considered under "physical containment," the "reversion" and "transfer"
aspects have been considered under "biological containment," etc. She
said that Dr. Williams would be discussing data available on a number of
the steps described in Dr. Brenner's scheme. She said that the basic
question is whether the probabilities are sufficiently low to justify
the proposed exemption. Procedures for handling exempt experiments are
a separate issue.

Dr. Novick stated that, at the beginning, the scientific community tried
to conjure up all possible hazards and assumed that there were real
hazards. He said that the thinking has became more and more realistic,
and noted that Dr. Brenner's scheme has focused on pathogenicity for
humans. He said that one cannot spend one's life worrying about hypothetical
hazards. Rather, we are bound to deal with hazards when they surface.

Dr. Campbell expressed concern about the aspect of selective amplification
in some of Dr. Brenner's canonical experiments. He cited a canonical
experiment involving an expressing purified cholera toxin gene on a
conjugative plasmid carrying an antibiotic resistance determinant.
While Dr. Brenner describes this as an experiment with a clearly defined
hazard. Dr. Campbell said that he does not understand why the plasmid
would have a selective advantage. Dr. Novick suggested that the RAC not

deal with the individual examples, but rather deal with principles.
Dr. Campbell said that he does not think that natural competition has
been given adequate weight in Dr. Brenner's scheme.

Dr. Williams then began the report and recommendations of the Working
Group. He said that the Working Group had considered the specific exemption
for E. coli K-12, as well as procedures which might be adopted for all

classes of exempt experiments. He cited the limitations of the current

formulation of the preposed exemption. He said that the basic question

is whether the recent evidence is relevant and sufficient to justify the

exemption. He called the RAC's attention to the references in item 708,

and the papers by Freter, et al. , and Levy and Marshall in the Recombinant
ENA Technical Bulletin (Recombinant ENA Technical Bulletin 2: 68-80,

1979.)
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Dr. Williams summarized the results of the polyoma risk-assessment exper-
iments. The first reference— in item 708 reports results obtained with
polyoma DNA cloned in pBR322. The recombinant molecule is not capable
of producing infection in the mouse test system. On cleavage from the
recombinant, the polyoma DNA is again infectious. The result indicates
that polyoma ENA was not excised from the recombinant molecule in the
mouse. Mice injected with x^76 carrying the recombinant plasmid do not
becane infected.

2 /
The paper in the second reference- of item 708 describes results obtained
with lambda-polyoma recombinants. In these experiments, monomer and
dimer inserts of polyoma in lambda were generated. Lambda recanbinants
containing a single-copy of polyoma were not infectious. Lambda recombinants
containing dimers of polyoma were infectious, but less infectious than
naked polycna DNA.

Dr. Williams then suirmarized the results in the third reference^f item

708, a preprint on oncogenicity testing in hamsters. The studies involve
polyoma DNA inserted in pBR322 (mononers ) and inserted in lambda (monomers
and dimers). Dr. Williams said that none of the hamsters developed
tumors over a five-month period after receiving a subcutaneous injection
of x 1776 carrying the polyoma recombinants. He said that in control
experiments tumor production was observed after cleavage of the polyoma
recombinants.

Dr. Williams then briefly described the results of testing E. coli
K-12 carrying a eukaryotic shotgun mixture ( Saccharonyces cerevisiae)
for altered pathogenicity. The paper had been distributed to the RAC
as item 677 for its May 1979 meeting. The authors concluded that the
shotgun cloning of S. cerevisiae in E. coli K-12 did not yield any
clone with increased virulence for mice or with increased ability to
adapt to mouse virulence as compared with E. coli K-12 carrying a
non-recombinant plasmid.

1/Israel, Mark A., Chan, Hardy W. , Rowe, Wallace P., and Martin, Malcolm A.:

Molecular cloning of polyoma virus DNA in Escherichia coli : Plasmid
vector system. Science, 203: 883-887, 1979.

2/Chan, Hardy W. , Israel, Mark A., Garon, Claude F.
,
Rowe, Wallace P. and

Martin, Malcolm A.: Molecular cloning of polyoma virus DNA in Escherichia
coli : Lambda phage vector system. Science, 203 : 887-892, 1979.

3/Israel, M.A., Chan, H.W., Martin, M.A. , Rowe, W.P.: Molecular cloning
of polyoma virus DNA in Escherichia coli : Oncogenicity testing in

hamsters. Science, 205: 1140-1142, 1979.

I
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Dr. Gottesman raised concern about some of the reported experiments.
She noted that xl776 was the E. coli host in many of the experiments and
questioned whether the result

-
would have been different if an EKl host

had been used. She questioned how far the results can be generalized.
She further noted that the conference at Ascot concluded that recombinant
DNA is an unlikely route of viral infection. However, she said that the
Ascot conference did not deal with viral products. In response to the
last point, Dr. Rowe stated that there are no viral products that are
toxic. Dr. Novick stated that xl?76 is more likely to undergo lysis
than other E. coli strains and should release its DNA. Therefore, he
said that it should be a strong argument if one does not observe infection
in experiments using xl776. Dr. Gottesman said that she still feels
that use of xL776 partially prejudices the case. Dr. Goldstein said
that the results of Levy and Marshall show that the outcome depends on
the host. Dr. Rowe said that use of x1776 magnifies the chance of delivering
the polyoma ENA, and that maximal doses were used.

Dr. Goldstein mentioned the positive result obtained with the lambda
recombinant containing a dimer of polyoma. He raised the question whether
this was an unexpected result. Dr. Rowe stated that the Falmouth conference
predicted that oligomers would give positive results because of looping-out.
He said that the positive results were less frequent than expected, and
emphasized that _E. coli xl776 carrying lambda-polyoma recombinants never
gave an infection. Dr. Novick said that cloned polyoma is much less
likely to cause tumors. Dr. Krimsky questioned the relationship of
these results and other biohazards. He said that it appears that polyoma
DNA cloned in E. coli is safer than polyoma, but he expressed concern
about E. coli establishing itself in new environments. Dr. Gottesman
said that the basic question is whether E. coli carrying polyoma ENA has
the possibility of establishing itself and providing a new route of
entry of polyoma DNA into cells. Dr. Rowe said that the experiments
were designed to test to what extent functional DNA can move out of
bacterial cells into mammalian cells. Dr. Martin said that the experiments
had to be done in xl776. He said that experiments with wild-type E. coli
will require a special exemption and will be a major undertaking.

Mr. Thornton asked whether the experiments show how a tumor virus operates
as opposed to how a toxin might operate. Dr. Martin said that there had
been great concern about cloning animal viruses in E. coli , and noted that

a key segment of polyoma DNA causes tumors. In response to a question by
Mr. Thornton, Dr. Talbot indicated that E. coli would not be expected to

pick up and incorporate polyoma DNA in an _in vivo situation.

Dr. Gittesman questioned other possible outcomes, such as pathogenicity or
antigenicity. Dr. Novick responded that comprehensive risk-assessment is

impossible and that certain special examples, such as the cloning of tumor

viruses, have to be selected. He said the question is whether other exemplary
cases should be investigated. He noted that the cloning of toxins is

prohibited. He also said that he feels that the immunity question has been
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neglected. With regard to the question of active polypeptides, Dr. Gottesman
said that the level necessary to get a result is higher than one is

likely to achieve in a recombinant DNA experiment. With regard to the

hormone question. Dr. Walters said that the quantities of insulin that

would be made would be small compared to the amounts used in attempts to

develop oral insulin. He said that there is the question of the action
of other hormones on normal and compromised individuals. Dr. Novick
said that there are one or two unanswered questions, and that the RAC
could restrict the proposed exemption until additional data are available.

With regard to the question of antigenicity/ Dr. Paul Burnett of Eli

Lilly and Company said that feeding experiments involving E. coli K-12
carrying the insulin A and B chains had been carried out with germ-free
and normal animals. He said that, although there was temporary colonization,
no insulin binding activity or antibody formation was observed in the

animals. Dr. Novick said that the RAC would like to knew whether antibodies
would be elicited if the 0-galactosidase-insulin fused protein was injected
directly. Dr. Ross of Genentech said that in preliminary experiments
detectable antibody to 8-galactosidase or insulin was not raised in rabbits.
Mr. Dach of EDF said that the RAC should issue requests for information
from industry. In response, Dr. Johnson of Eli Lilly and Company said
that all of the data will eventually be published.

Dr. Walters asked if there was agreement that the antigenicity question
is the one with the least data. Dr. Rcwe agreed that the least data are
available on this question. He said that he had previously solicited
comnents from immunologists on this question. He said that there was
not much concern, but there were some possibilities that should be tested.

In response to a question about autoantibodies. Dr. Krause stated that
it is easy to make autoantibodies in certain animals, but that it has
never been demonstrated that autoantibodies have anything to do with
producing a disease in rabbits that mimics rheumatoid arthritis. Dr. Wright
said that GMAG is using the scheme of Dr. Brenner to assess experiments,
and that she understands that experiments involving expression are being
placed in category III.

Dr. Gottesman said that there are still questions at some levels. Dr. Novick
asked whether the RAC considers that active polypeptides are a hazard.
Dr. Walters asked what kind of standards the Committee has for data. He
said that leading immunologists have stated in letters that there is no
tJieoretical basis for concern. Dr. Ross of Genentech said that they
were unable to test for antibody response to the fused protein because
it is a denatured, insoluble molecule. Dr. Krause said that one would
expect some antibody to injected insulin in the rabbit. Dr. Goldstein
said that he felt that there was not a consensus on this issue. In
response to a comment, Dr. Setlow noted that Dr. Brenner had been invited
but was unable to attend the RAC meeting.
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Mr. Thornton said that the Risk-Assessment Subcommittee had recommended
that there be a conference on hormone-producing strains of E. coli
to evaluate possible adverse effects, and on the possible occurrence
of autoantibodies or autoreactive cells due to the production of
eukaryotic polypeptides by bacteria that colonize higher organisms.
Dr. Krause said that NIAID will consider supporting a conference
if the RAC so recommends. The conference would probably not take
place until this winter. Dr. Walters observed that if the RAC
defers action on the proposal until the results of the conference
are available, it would not be able to act until its March, 1980
meeting at the earliest. Dr. Novick said that he was still concerned
about the problems of autoimmunity and active polypeptides. He said
that he would like to hear the results of the risk-assessment program
before the proposal is acted upon.

Dr. Williams then proceeded to summarize sane of the data available
on persistence, transfer, and reversion. He cited the results of
Levy and Marshall in the Recombinant DNA Technical Bulletin. The
experiments involve the survival of x1776 and x1776(pBR322) . He
said that neither of these organisms were capable of colonizing
germ-free mice. x 1776 did not colonize humans. In contrast,

x 1776(pBR322) was able to survive in humans for an average of 82

hours, but was unable to transfer its antibiotic resistance to
other hosts. Dr. Williams explained that Dr. Freter has an explan-
ation for these results, namely that antibiotics on the plate
interfere with the growth of enterococci from the endogenous flora.
Dr. Freter has conducted experiments with a number of strains of
E. coli , including wild-type, x 1776, and x 1776 carrying plasmids.
There is no evidence of plasmid transfer in human or mouse systems.

Dr. Williams summarized his conclusion that concerns about polyoma
DNA and about shotgun clones from eukaryotic sources in a variety
of certified host-vector systems are not of consequence. The feeding
experiments demonstrate that x1776 and its derivatives containing plasmids
are less able to survive in humans and mice than wild-type E. coli . He
said that there was no evidence of transfer to bacteria of the endogenous
flora and no evidence of mobilization of the plasmids. He said that if

the persistence approaches zero, then the outcome is inconsequential.

Dr. Goldstein said that he was troubled by the conclusions of Levy and

Marshall. He cited the last sentence of the paper that states that
since x 1776(pBR322) survives for four days, "studies looking for transfer
of the plasmid to endogenous host bacteria become more critically important."

Dr. Rowe had a preprint of a later manuscript from Dr. Levy, et al., and

read from a section of the paper dealing with transfer of pBR322 to endogenous
bacteria in the human intestinal tract. The results demonstrated an absence

of detectable transfer of pBR322 during transit in the intestinal tract of

human volunteers, despite survival of the K-12 strain for almost a week at
reasonably high titers.
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Mr. Schwartz, representing the Senate Subcommittee on Science, Technology
and Space, asked that since the recombinant polyoma dimer is infectious,
doesn't this represent a new route for an infectious agent to get into
an organism and cause a tumor. Ct. Rowe stated that the dimer recombinant
carried by bacteria did not produce tumors. Dr. Schwartz then asked how
far such data can be extrapolated. He noted that the experiment has not
been done with herpes virus. Dr. Rowe commented that polyoma has a

small genome with a relatively small region required for transformation.
He said that this favors the validity of the experiment. Dr. Novick
said that if the RAC does not agree on the principle that one can extra-
polate, then there will have to be risk-assessment studies on every
single experiment. He said that he favors the principle of extrapolation.
Dr. Campbell stressed that the proposed exemption does not deal with
wild-type E. coli and that the prohibitions are not being relaxed.
Dr. Rowe stated that there have been no surprises in the experiments.
Dr. Novick said that extrapolations have to be made on the best possible
available information. We will never have incontrovertible data on
every possible point.

Dr. Baltimore said that the polyoma experiments were originally suggested
because polyoma offered a sensitive model system about what recombinant
DNA might do in an organism. There was agreement that if polyoma "got
out" and was active, the signal would be obvious. He said that the
results have been clearer and less worrisome than he would have thought.
He said that he had thought that polyoma DNA in E. coli would likely
cause an infection. Mr. Dach of EDF said he agreed that you cannot do
experiments on every conceivable risk, but that one or two additional
risk-assessment experiments might be useful. Dr. Krimsky asked about
the probability of an outcome in other systems even though other test
systems might not be as sensitive. Dr. Baltimore reiterated that the
sensitivity of other systems, such as herpes, would be much lower than
the polyoma system. He said that he does not think that a better alternative
model exists. He noted that antigenic conversion in the polyoma system
is more sensitive than lethality.

Dr. Novick said that he felt that there are three conceivable hazards.
He felt that the virus question has been adequately settled. He felt
that concerns about the immunogenic ity question are minimal or zero.
However, he expressed concern over the issue of active polypeptides, and
suggested that the exemption might be worded in such a way as to exclude
situations involving active polypeptides from the exemption. Dr. Baltimore
said that he would want to have a positive reason to worry about the poly-
peptide problem.

Dr. Brill said that he did not think that E. coli carrying foreign DNA
would be maintained in the gut and would lose the foreign DNA unless it is

under positive selective pressure. He also said that he feels transmission
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i

of E. coli from person to person would be very slight. Dr. Novick cited
results of Dr. Freter dealing with mice fed with E. coli K-12 and caged
with normal mice. Dr. Novick said that the results indicate that IS. coli
K-12 can persist. Dr. Burnett raised the problem of false results caused
by reinfection of the mice by eating feces.

Mr. Thornton expressed concern that the proposed action, unless it is

clarified, could be interpreted as a complete exemption, and that it is

important to indicate that the prohibitions would still be effective.
It was indicated that a specific statement could be added explaining
that the prohibitions take precedence over the exemption. Dr. Walters
said that the prohibitions should be cross-referenced in this section.

Dr. Williams then moved acceptance of the preposed exemption, as it
appeared in the Federal Register of July 31, 1979, to be amended to

include a cross-reference to the prohibitions:

"Those recombinant DNA molecules
that are propagated in E. coli K-12
hosts not containing conjugation-
proficient plasmids or generalized
transducing phages, when lambda or
lambdoid bacteriophages or non-
conjugative plasmids are used as
vectors, can be handled at Pi and
are exempted from the Guidelines."

The motion was seconded by Dr. Baltimore.

Dr. Novick proposed an amendment to the motion to include the words "and
not encoding known biologically active polypeptides" after the word
"phages" in the motion. Dr. Goldstein seconded the amendment. Dr. Novick
indicated that the amendment is meant to imply expressed biologically
active polypeptides. There was discussion as to whether the amendment
could be phrased more precisely. Dr. Gottesman said that concern about
active polypeptides raises a very basic question. She said that if the
data on persistence and establishment are not sufficient, then the RAC
should not vote for an exemption at this time. She said that, although
some of the experiments of Drs. Levy and Freter had been done with wild-
type K-12, many of the experiments had been done with xl77 6 which is a

special case, and no one will use xl776 again if the exemption is approved.

In response to a question. Dr. Gartland estimated that 80 to 85 percent
of ongoing recombinant DNA research would be exempted by the preposed
action. Dr. Goldstein expressed concern about the amount of research
that would be exempted. He also said that there is more than one strain
of E. coli designated K-12. Dr. Campbell said that he was amazed that

I
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there could be any misunderstanding about the strain K-12, since the
Guidelines were constructed around K-12. He said that the motion
refers to the original K-12 strain isolated at Stanford University.

Dr. Maas expressed some concern about Dr. Levy's experiments. He said
that the results may depend on the kinds of plasmids used in the
experiment.

During discussion on the kinds of experiments that would be exempted,
Dr. Gottesrrvan emphasized that scale-up to over 10 liters would not be
prohibited. Only the first five prohibitions override all the exemptions.

Dr. Novick said that he was not satisfied with the wording of his proposed
amendment, and withdrew the amendment.

Dr. Baltimore said that the proposed exemption would save investigators
a lot of time.

Dr. Walters said that if biologically active polypeptides are an area of
concern, the RAC should consider including a prohibition on scale-up
with the exemption. Mr. Thornton then proposed an amendment to Dr. Williams'
motion to add the words "subject to the prohibitions of I-D-l through
I-D-6" after the word "Guidelines." The RAC accepted Mr. Thornton's
amendment by a vote of 13 to 0, with 1 abstention.

Dr. Goldstein said that he would like additional discussion of Dr. Novick's

,

proposed amendment which had been withdrawn. He said that he was also
concerned about the issue of active polypeptides. Dr. Baltimore said

;
that investigators do not do experiments that are a priori harmful. He
said that you have to depend on the good will of the scientific community,
and noted that there are no rules for the handling of pathogens. Dr. Rowe
said that the proposed amendment of Dr . Novick would be difficult to

implement because it would create a very difficult dividing line between
what is exempt and what is not exempt. He said that perhaps this could
be handled by guidance to the IBCs. Dr. Novick responded that this
seems like a reasonable proposal, and that the question of registering
exempt experiments will be taken up separately. Dr. Walters reminded the
RAC that NIH currently does not require registration of exempt experiments
with IBCs. Dr. Novick said that the issues are tied together. Mr. Thornton
suggested that the proposed exemption could be prefaced by the words "Subject
to the prior notification and approval of the local IBC, "

Dr. Baltimore preposed adding a sentence to the effect that principal
investigators and IBCs should take cognizance of biologically active polypeptides
produced by E. coli K-12 strains. He said that this would give the sense
of the RAC's concern, but not specify procedures.
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Following this, there was a general discussion concerning procedures for

handling all classes of exempt experiments. Dr. Campbell then proposed
an amendment to the motion that would 1) strike the words "can be handled
at Pi," 2) add the amendment proposed by Mr. Thornton, i.e., adding
"subject to the prohibitions of I-D-l through I-D-6" after the word
"Guidelines," and 3) add the following wording:

"Investigators carrying out such experiments
must submit a registration document that
contains (a) a description of the source(s)
of ENA, (b) nature of the inserted DNA
sequences and (c) the hosts and vectors to
be used. This registration document must
be dated and signed by the investigator and
filed only with the local IBC, with no
requirement for review by the IBC prior to
initiation of experiments. Pi containment
shall be used for all experments in these
categories."

Dr. Zaitlin expressed concern about the level of training of the individuals
involved. It was felt that training is built into the requirement for
use of Pi containment. Dr. Walters expressed concern that Dr. Campbell's
proposal would create a new category of partial exemptions. The RAC
then voted 11 to 0, with 3 abstentions, to accept Dr. Campbell's amendment.

Dr. Zaitlin expressed concern about not requiring prior approval by the
IBC. There have been questions of interpretation as to whether certain
experiments are exempt. Under this proposal, the experiments would be
already underway. Dr. Zaitlin moved to add the words "Prior to the
initiation of experiments" before the wording in the third section of
Dr. Campbell's motion. Dr. Gottesman stated that if one is concerned
about a product produced in K-12, then one should not vote for this
motion. She said these amendments indicate that the RAC is not sufficiently
sure about the K-12 system that it is willing to exempt it. The RAC
then voted 14 to 0, with 1 abstention, in favor of Dr. Zaitlin'

s

amendment.

Dr. Novick then proposed an amendment to substitute the wording "are
exempted from some of the procedures specified in the Guidelines" for

the words "are exempted from the Guidelines." The RAC voted not to
accept this amendment by a vote of 2 in favor, 9 opposed, with 3 abstentions.

The RAC then voted 10 in favor, 4 opposed, with 1 abstention on the
amended action which is worded as follows:

"Those recombinant DNA molecules that are
propagated in E. coli K-12 hosts not containing
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conjugation-proficient plasmids or generalized
transducing phages, when lambda or lambdoid
bacteriophages or non-conjugative plasmids are
used as vectors, are exempted from the Guidelines,
subject to the prohibitions of I-D-l through
I-D-6. Prior to initiation of the experiments,
investigators wishing to carry out such exper-
iments must submit a registration document
that contains (a) a description of the source(s)
of DNA, (b) nature of the inserted DNA sequences
and (c) the hosts and vectors to be used.
This registration document must be dated and

signed by the investigator and filed only with
the local IBC with no requirement for review
by the IBC prior to initiation of experiments.
Pi containment shall be used for all experiments
in these categories."

Drs. Ahmed, Goldstein, and Krimsky requested that they be recorded as
voting opposed.

VII. REMARKS OF DIRECTOR, NIH

Dr. Fredrickson spoke to the RAC, thanking them for their service. He
pointed out that a new era is beginning in which the handling of
proprietary data will become inescapable if the fruits of recombinant DNA
technology are to be realized. Dr. Krimsky asked Dr. Fredrickson hew
NIH is going to respond to the RAC suggestion at the May 21-23 meeting
recommending mandatory compliance by industry with the Guidelines.
Dr. Fredrickson responded he had on June 8 conveyed the motion of the RAC
to HEW Secretary Califano who was not inclined to seek new legislation at
this time. Mr. Califano did, however, wish brought to the Federal
Interagency Committee on Recombinant DNA Research, the question of whether
NIH should proceed with its proposal for voluntary compliance. In a

unanimous opinion in July the Interagency Ccmmittee suggested that NIH
proceed with publication for public comment of the draft supplement to the
NIH Guidelines for voluntary compliance by industry. Dr. Wright noted
that two years ago. Dr. Fredrickson believed that NIH should not get involved
in the business of regulation. She asked Dr. Fredrickson if the NIH
position had changed. Dr. Fredrickson responded that the position of
NIH had not changed.

VIII. PROPOSED REGISTRATION OF CURRENTLY EXEMPT EXPERIMENTS

The question of whether experiments exempt under Section I-E of the current
Guidelines should be registered was discussed. A proposal for such registration
had been sent to the RAC (706). Dr. Gottesman said that registration of
experiments under Sections I-E-l and I-E-2 should not be required. Dr. Novick
agreed. Therefore, only experiments covered under Sections I-E-3 through
I-E-5 should be considered. Dr. Baltimore saw no reason to change the

[ 165]



SEPTEMBER 6-7 - MINUTES OF MEETING 17

current situation. Dr. Novick noted that NSF requires registration of
exempt experiments. He said this is not a question of hazard, but a

question of oversight of research. Dr. Walters felt that an economy of
effort was necessary in the functioning of the local IBCs. If these
experiments pose little risk there should be no need for IBC oversight.
Mr. Thornton agreed with Dr. Walters and said that the question of registration
of "exempt" experiments now covered under the Guidelines arose in conjunction
with declassification of a specific class of experiments. He questioned
whether any of the currently exempt experiments should be registered.
Dr. Novick responded that those covered by Section I-E-3 should be registered.
Dr. Setlow proposed to form a working group. Dr. Walters noted that
experiments covered by Section I-E-3 may be the only currently exempt
experiments which should be considered for registration. Dr. Herman Lewis
of NSF stated that NSF maintains a log of exempt experiments supplied in

quarterly report from IBC chairmen. He felt that the institution and the
funding agency should have a record of exempt experiments. A straw vote
was taken to ascertain whether the RAC wants to consider registration of
any kind for currently exempt experiments. Following a vote of 7 for, 6

against, with 3 abstentions. Dr. Setlow appointed a working group composed
of Dr. Goldstein and Mr. Thornton to prepare a proposal to appear in
the Federal Register prior to the next RAC meeting and to be considered
again at that meeting.

IX. PROPOSED AMENDMENT OF SECTION III-C-6

Ihe RAC considered an amendment of Section III-C-6 and other similar
sections of the Guidelines proposed by Dr. David Hogness of Stanford
University (742) to remove the requirement for use of certified EK2
plasmid vectors in certain experiments involving "return of DNA to host
of origin." Ihe RAC, by a vote of 14 in favor and none opposed, recommended
that the language suggested by Dr. Hogness for these sections be published
in the Federal Register for public comment prior to the next meeting,
and be reconsidered at the December meeting.

X. PROPOSED SUPPLEMENT TO THE GUIDELINES

A proposed supplement to the NIH Guidelines (717) had been published in the
Federal Register on August 3. It contains a proposed Part VI of the Guidelines
on "Voluntary Compliance." Five letters had been received during the 30-day
comment period (730, 731, 737, 738, 745). At the September RAC meeting,
Dr. John Alams of the Pharmaceutical Manufacturers Association read a
statement to the effect that the PMA member fii^ms engaged in recombinant
DNA work, fully endorse the preposed supplement and will fully comply
with the Guidelines. Dr. Adams said that some "clarification is needed."
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Specifically:

(1) the necessity for clarifying the appeal mechanism
for FDI decisions under Section VI-F; a letter of
understanding from OREA would be acceptable.

(2) that a company need not v/aive any other rights
when appealing any Freedom of Information (FOI) decision.

(3) if an initially favorable decision under presubmission
review is later reversed, the submitting institution
should have 15 days notice in which to take legal action.

(4) finally, provision is made in Sections VI-D and VI-E
for consultation on the content of notices. The PMA
would like to add an additional statement that if agreement
cannot be reached, an institution retains its right
to withdraw its submission.

Dr. Adams said these suggestions would be submitted in writing to NIH.
Dr. Kr imsky asked about the composition of the private sector IBCs and
the method by which these members are selected. Dr. Johnson responded
that the Eli Lilly IBC is composed of 9 members with 3 of these members
coming from outside of the company. Dr. Novick asked what would happen
if NIH disapproves of a request from industry. Dr. Adams responded that the
firm would probably attempt to negotiate with NIH but will comply. Dr. Ahmed
asked whether the PMA endorses legislation to make the Guidelines mandatory.
Dr. Adams responded that the PMA much prefers voluntary compliance with
the Guidelines; this permits greater flexibility. Mr. Dach asked whether
PMA member companies would withdraw a submission if the HEW FOI Officer
decides a submission labeled proprietary is not so. Dr. Adams responded
that the firms would negotiate. Mr. Dach then asked if compliance would
extend only to those projects which would be kept from public knowledge.
Dr. Baltimore rephrased the question to ask, when a firm withdraws its
submission, would the firm proceed with the experiment anyway? Dr. Adams
responded that he assumes they would negotiate, and not go on with the
experiment until it was negotiated. Dr. Johnson of Eli Lilly said he
assumed that if the experiment was not approved, it would not be done.

Dr. Agostine of Pfizer stated that if the HEW FDI Officer should disagree
with the submitting company, the company would like to have the option of
making a formal submission provided that the record would show that the
company felt the material to be confidential. If there were subsequently
a Freedom of Information Act (FDIA) request from the public for the information,
the company would have 15 days notice before release in which time it

could do nothing or take legal action. Dr. Schwarz asked whether firms
might register only selected experiments, i.e., those most likely to be
approved. Dr. Adams and Dr. Johnson responded that the PMA will totally
comply. Dr. Kr imsky asked about the composition of the PMA. Er . Adams
responded that the FMA is composed of 55 corporate members which represents
approximately 145 firms. These firms account for approximately 95% of all
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drug sales, and better than 95% of the drug research dollars invested by
private firms. Dr. Brill asked what actions would be taken against a firm
which did not comply. Dr. Adams responded that as a trade association the

PMA has no authority to impose any kind of penalty on a member. However,
there may be other types of action which could be taken, such as a reprimand.

Dr. Ahmed said that there is a limit to how well voluntary compliance
will work. He stated that the supplement is not a long term solution.
Mr. Thornton noted that at the moment no statute exists. Dr. Ahmed
emphasized the point that the RAC at its May meeting went on record as
supporting mandatory compliance. Mr. Thornton noted that the Federal
Interagency Committee unanimously approved going forward with the volun-
tary supplement. He felt, therefore, that the NIH should proceed with
the proposed action and have a test period for voluntary compliance by
the private sector. Dr. Ahmed raised the question of procedures dealing
with disclosure of confidential information. He felt that NIH has no
criteria on which an FOI officer may proceed on the issue of confidentiality.
Dr. Johnson observed that many regulatory agencies inspect the PMA member
companies in one way or another. Dr. Walters agreed with Mr. Thornton;
he felt that NIH should offer a program of voluntary compliance to the
private sector. Dr. Walters then asked whether this pledge of the PMA
applies to research conducted overseas as well as to domestic research.
Dr. Johnson noted that any research done overseas would have to be
done according to the host country's laws and regulations. Dr. Novick
emphasized that the RAC cannot really discuss foreign statutes as the
RAC has no say in the laws and procedures of other countries.

Dr. Gottesman questioned whether some other procedure could be substituted
for the public comment procedure when dealing with proprietary information.
For example, should a RAC vote greater than majority be required, or should
more outside experts be consulted? Dr. Johnson noted that FDA uses public
advisory committees in closed session. Dr. Baltimore moved to approve the
supplement. He noted that industry is open to public pressures. A public
participant then asked whether a lay member of an industrial IBC would be
able to consult with outside experts. Dr. Johnson added that Eli Lilly
has no legal agreement considering confidentiality with its outside IBC
members. Dr. Williams at this point seconded Dr. Baltimore's motion.
Dr. Krimsky stated that he is still concerned with the problem of non-
compliance. He questioned whether any precedents for voluntary compliance
exist, and wondered if representatives from OSHA or NIOSH were present
who might comment. Representatives of NIOSH and NSF noted that the Inter-
agency Committee had unanimously recommended proceeding with the supplement
for voluntary compliance. Dr. Gottesman noted that at the moment there is

either a voluntary compliance scheme or nothing to vote on. Dr. Adamson
representing the Office of Science and Technology Policy stated that the
OSTP views voluntary compliance as a step forward, and it is doubtful that
any legislation would pass in this session of Gongress. Dr. Simon of
Genex Corporation stated that Genex agrees to comply with the Guidelines.
Dr. Ahmed questioned whether this voluntary compliance by industry would
become permanent. He felt that it should be purely temporary.
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Mr. Schwarz, a congressional assistant to Senator Stevenson, noted that
Senator Stevenson has asked his staff to draft a bill requiring mandatory
registration of projects. Dr. Ahmed requested that a more detailed discussion
of this issue be scheduled at the next meeting. Dr. Setlow then called

the vote to approve the supplement to the NIH Guidelines. Eleven members
voted for the motion, none were opposed, with four abstentions.

XI. PROPOSED EXEMPTION FOR PSEUDOMONAS POTTDA AND PSEUDOMONAS
FLUORESCEINS

Drs. Campbell and Gottesman presented a request from Dr. N. Ornston of Yale
University (707/3) to add Pseudomonas putida and Pseudomonas fluorescens
to the exchanger list (Appendix A to the Guidelines) of organisms exempt
from the Guidelines in accord with Section I-E-4. This request had been
discussed at the last meeting. ITiey summarized evidence (700) of transfer,
exchange, and transduction from members of the current list of exchangers
into P. putida , and pointed out that no data showing transfer frcm P.

putida into members of the exchangers list was presented. Good data exists
showing exchange between P. fluorescens and members of the list. On the
basis of the data. Dr. Gottesman concluded that it is reasonable to add
these strains to the list of exchangers. Dr. Campbell added his support
for including both strains on the list of exchangers in Appendix A.

Dr. Gottesman made a motion to add P. putida and P. fluorescens to the
list of exchangers with E. coli in Appendix A. This motion was accepted
by the RAC by a vote of 11 for, none against, and 3 abstentions.

XII. OCCUPATIONAL HEALTH IMPLICATIONS AND HEALTH SURVEILLANCE

Dr. Parkinson discussed occupational health and health surveillance. He
began his presentation by disagreeing with the statement in document 701
that the primary purpose of health surveillance is to protect the worker.
He stated that medical surveillance is an insensitive tool for protecting
worker health; usually problems are noted after the fact. Even with a
good medical surveillance program, the methodology of surveillance is in
its infancy. For this reason, the gathering of statistics is as important
as protecting the health of the worker. He stated that companies don't
need to know anything about the individual health of each worker. What
the company needs to know and what NIH needs to know in this instance is
the overall statistics. In his view, this document (701) is deficient in
establishing an adequate reporting requirement for health problems and
assembling and tabulating them so that a good epidemiological study could
be done. He went on to say that workers must understand what they're
doing and how they can protect themselves. An adequate education program
is thus necessary and the workers should be consulted in the structuring
of such a program. Also, preventive techniques must be established.
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To check that these techniques are used requires an inspection procedure
and the involvement of an agency with regulatory authority. Dr. Parkinson
cited his own involvement in promulgating regulations controlling the
use of carcinogens in laboratories in California. The California regulation
required the reporting of the use of these chemicals. At that time it
was not known how many laboratories and concerns were using these chemicals.
A similar problem exists in the recombinant DNA field. It is a rapidly
mushrooming technology and without some type of reporting mechanism, contact
with the laboratories using this technology will be rapidly lost. The California
regulations also require that certain preventive techniques be employed if

carcinogens are being used. Dr. Parkinson noted that there was much opposition
from the universities; they said they had been using carcinogens for years and
had no problems with them. Dr. Parkinson stated that, upon inspection, the
commercial laboratories were found to employ better preventive techniques
than seme university laboratories.

Dr. Parkinson emphasized that to adequately protect the health of workers,
one must combine regulations concerning education, preventive techniques
that control the technology, and a medical surveillance program; a medical
surveillance program by itself is inadequate. Dr. Parkinson stated that he
would like to put together a proper program at the start. This complete
program should contain education, technology and surveillance as one package.

He questioned the legal situation at the moment regarding medical surveillance
and laboratories using the techniques. He noted that the legal status
of each laboratory depends on the location of that laboratory; there is

variation in the surveillance program depending on the state. When the
OSHA program was set up in 1970, states were given the opportunity to

have their own state programs. Thus, seme programs are run by state agencies
which are overseen by the Federal government; while other states decided
to allow the Federal government to completely run their program. For
example, California has a program. Cal-OSHA, which is overseen by the
Federal government but run by the State while Pennsylvania has a Federal
program. The California program controls laboratories in State universities.
That is not the case in states like Pennsylvania which have Federal programs.
In contrast, commercial operations are covered by OSHA regulations in all

states. Dr. Parkinson noted that the OSHA regulations have a general duty
clause under which inspectors could cite laboratories for violations that
could lead to health problems. However, this clause is too vague and doesn't
contain any specific directives.

Dr. Chamot of the AFL-CIO then added a few comments concerning the letter

sent by the AFL-CIO to the NIH (730). He stated that the AFL-CIO believes
it is a serious mistake for NIH to get involved with regulating the work
place. He emphasized that the NIH does not have the legal authority to

regulate the work environment. He conceded that the RAC possesses a great
deal of technical expertise in the science itself and in the practice of
that science. However, this problem reaches beyond that expertise and goes
into the questions of commercial production. Mechanisms for dealing

i
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with these problems are already available, i.e., OSHA, and these mechanisms
do not reside in the RAC. He stated that the AFL-CIO is very concerned
about possible misuse of the RAC and delineated the reasons why the

AFL-CIO is conceded about recombinant DNA technology. He conceded that
one could argue that it is a limited technology, that it is well contained,
and that there is no need for alarm. However, Dr. Chamot would answer
that the AFL-CIO is a student of history; in other areas the potential
dangers of technology have not been perceived, and many peqple have
been injured by a lack of concern on the part of their employers. He
stated that recombinant DNA technology is no longer an intellectual
curiosity. It is now becoming commercially viable. He emphasized that
at the present level of knowledge of this vast new scientific area, all
of the problems that may arise cannot be predicted. There are many
uncertainties; the technology is moving in a direction where the numbers
of people using it are going to increase, and precautions must be taken.
He reiterated his statement that there presently exist agencies which
have the authority and the obligation to act.

Dr. Parkinson then turned to document 725 (the NIH Intramural Health
Surveillance Program) and made several comments on it. Document 725
requires the Principal Investigator (PI) to notify the Occupational
Medical Services of an injury to a laboratory worker. Dr. Parkinson
expressed concern that a worker may be inhibited from notifying his PI

of an injury. He feels there should be a direct line to the medical service
toe worker must not be inhibited from exercising his right to see the
medical service. Dr. Parkinson stated that, in addition, if someone
gets contaminated this should trigger a mechanism to investigate the
accident. He then brought up the question of record keeping. He stated
that OSHA requires the maintaining of records for a certain period of
time and he believes that in some cases the records must be sent to

NIOSH. Dr. Parkinson asked Dr. Hatch to comment on the requirements of
NIOSH. Dr. Hatch answered that all American workers are protected under
the Occupational Safety and Health Act of 1970; it is true, however,
that implementation is fragmentary. NIOSH makes recommendations to

OSHA. Dr. Logan added that OSHA is actively considering protection of
workers in this field of recombinant DNA technology. He added that OSHA
has a mandate to protect the worker and is concerned about the increasing
use of recombinant DNA technology and commercial large scale applications
of this technology. OSHA standards, however, are based on recognized
hazards to the worker and all regulations to date have been based on
recognized hazard. Dr. Logan further stated that this is one of the
most fundamental problems in considering regulation of recombinant DNA
technology; i.e., a recognized hazard is not well established or defined.
He assumes that OSHA will eventually come out with recommendations and
will want RAC involvement. To date, however, OSHA has not yet taken a
formal position on this issue.
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Dr. Krimsky asked Dr. Logan whether OSHA is involved in any way in the
inspection of any biohazards. Dr. Logan responded that biohazards are
generally untouched in routine inspections by OSHA. Mr. Thornton questioned
Dr. Logan as to why this should be so; does OSHA have the authority?
Dr. Logan responded that OSHA does have the authority, but that biohazards
have not been well demarcated. OSHA deals with known problems, not theoretical
or hypothetical problems. Dr. Parkinson disagreed stating that you need
not have an identified hazard to prevent exposure. Dr. Parkinson stated
that there is a logistics problem of deciding priority assignments for OSHA's
limited staff. NIOSH is currently investigating the possibility of registering
workers using recombinant DNA.

Mr. Thornton agreed that the primary responsibility for worker health
resides in the OSHA regulatory authority. However, the charter of the RAC
specifically charges the RAC with investigating possible hazards of recombinant
DNA technology to the public health. Mr. Thornton stated that this investigation
is a necessary step before anyone can begin to regulate hazards. Ear. Parkinson
restated his concern that the supplement to the NIH Guidelines for voluntary
compliance could preempt OSHA's authority, and he felt that voluntary compliance
will not work. Dr. Mason questioned whether Dr. Parkinson was challenging
the Guidelines as inadequate and whether he had specific recommendations.
Dr. Parkinson responded that he felt in the health surveillance area there
were some deficiencies. Dr. Baltimore said that the establishment of
bureaucracies and inspections in the absence of hazards are a waste of
time, effort, money, and flexibility. He emphasized that there is no demon-
strable hazard of recombinant ENA. In the five years that this technology
has been used, no hazard has been demonstrated. Mr. Chamot said that
AFL-CIO is more concerned about industrial applications and not so much
concerned about academic research. Dr. Mason noted that NIH has set up
reasonable containment safeguards and that OSHA may still act if they
wish. Dr. Parkinson proposed a recommendation to set up a working committee
composed of representatives of NIOSH, OSHA, and workers to discuss use of
the Guidelines in regulatory agencies. Dr. Talbot noted that there is a

Federal Interagency Committee on Recombinant ENA Research. Dr. Parkinson
moved that Dr. Fredrickson should call a meeting of the Interagency Committee
to discuss use of the voluntary Guidelines established by NIH by the regulatory
agencies. Dr. Baltimore noted a meeting of the Interagency Committee was
held recently. Mr. Thornton said he saw no problem with holding another
Interagency Committee meeting to focus on health and safety questions, and

the responsibilities of each agency. Dr. Parkinson restated his motion to

include an amendment that RAC members and labor representatives should
participate in such a meeting open to the public to discuss worker safety
in this area. The motion was called: 7 members voted in favor, 7 against,

with 4 abstentions. Dr. Setlow cast the tie-breaking vote against this

motion. The final vote was 7 for, 8 against, with 4 abstentions.
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XIII. REPORT ON THE WORKING GROUP ON RAC PROCEDURES

Dr. Zaitlin began this presentation with a short description of the issues

and a surinary of the conclusions of the Wbrking Group on RAC Procedures

(716).

Speaking Time For Members of the Public

Part I of the Report of the Working Group on RAC Procedures (Drs. Zaitlin,

Ahmed and Resnick) covered the question of speaking time for members of

the public. Dr. Zaitlin noted that existing HEW regulations permit the
chairman significant latitude in dealing with the question of public
discussion time. Ihe Working Group, however, feels that priority must
be given to RAC members or to NIH personnel assigned to work with the

RAC, invited consultants, and non-voting committee members. The Working
Group felt it important to have contributions from the public but with a

committee the size of the RAC, and the constraints imposed by the agenda,
the amount of time has to be circumscribed by the chairperson. Members
of the public may make formal oral statements, but they are requested to

submit to ORDA at least two weeks in advance their request for speaking
time. In addition, the nature of their presentation should be indicated.

Ihe Federal Register announcing a RAC meeting should indicate the extent
to which the public will be permitted to participate in the meeting.

Ths Working Group suggested that if a number of people wish to speak on
the same issue, the chair has the discretion to choose among them.
Dr. Zaitlin noted that the RAC will always accept written statements
from the public. Dr. Setlow then opened the proposal for comments.
Dr. Ahmed commented that the procedure is reasonable because of the size
of the RAC; he fully supports this proposal. Dr. Krimsky said that the

recommendations of the Working Group on procedures was excellent. He

had only one additional recommendation to offer; if one member of the

RAC wishes to hear a particular speaker and the chair doesn't, the RAC
should take a straw vote on allowing the person to speak. Dr. Setlow
noted that this is a rare occurrence and that when it has occurred, as at
the May meeting, it was resolved by the chair recognizing the RAC member,
and the RAC member recognizing the non-RAC member he wished to hear. A
motion to accept Part I of the Report of the Working Group on RAC Procedures
passed by a vote of 18 for, none against. (This appears as Part I of

Attachment III to these minutes).

Outside Consultants

Dr. Zaitlin then proceeded to present Part II of the Report which covers
the question of outside consultants. Dr. Zaitlin noted that this version
was the third draft of this Part. The Working Group experienced seme
difficulty with the question of conflict of interest; the most important
question is whether any person has a predictable financial interest in

the outcome of the deliberations of the Committee . Ihe Working Group
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felt that the RAC should have the option to call consultants, and these
consultants should receive their expenses plus a consulting fee. However,
if a consultant is the direct beneficiary of the outcome of the deliberations,
the Working Group felt the RAC should avoid calling that person and

should call someone else. If an expert witness has a stake in the outcome,
then neither his expenses nor a consulting fee should be paid by NIH.

Dr. Walters noted that the proposal appears to cut the RAC off from expertise
depending on how the phrase "personal stake" is interpreted. He noted
that all molecular biologists in a certain area of research would have a
"personal stake." Dr. Walters suggested the phrase "direct and immediate"
be inserted before the phrase "personal stake." Dr. Baltimore suggested
instead, the phrase "such a personal stake in the outcome as would affect
their objectivity." Dr. Parkinson preferred that a consultant make a
statement of all affiliations. Dr. Baltimore cited the case of the development
of HVl systems in yeast and noted that the yeast system could not have
been adequately discussed if the RAC had not invited the developers of the
yeast HVl system to present data at a meeting. Dr. Campbell agreed saying
that to some extent the developers of HV systems are performing a service
to the RAC. Dr. Parkinson stated that he is not concerned about whether
or not NIH pays the consultant to cane to the meeting; rather he is concerned
with the objectivity of the consultant. Dr. Zaitlin noted that the Working
Group was considering a situation in which the immediate proponent of the
issue is also the expert witness. Dr. Baltimore reiterated that the RAC
wants to hear proponents of an issue or an experiment. Dr. Gottesman
stated that in her view, the presence of a proponent is often appropriate;
the Committee can provide the objectivity and the ability to evaluate the
data. Dr. Gottesman recommended deletion of Part II of the Vforking Group
report. Dr. Mason felt that if the RAC wants someone here, the RAC should
pay for their expenses. Dr. Goldstein suggested the creation of two categories
i.e., expert and advocate.

Dr. Ahmed raised the procedural question of how it is decided who to invite.
Dr. Setlow responded that the chairperson in consultation with ORDA and
various subcommittees invites consultants. Dr. Baltimore moved that this
discussion be treated as advice to the chairperson and that this Part of
the Working Group Report be deleted. Dr. Campbell suggested that the
chairperson poll the appropriate RAC subcommittee as to whom to invite.
Dr. Parkinson noted that two separate situations exist: (1) the situation
in which objective review of a request is needed, and the RAC does not
possess the required expertise. In this case, a consultant should be called
who is not the person putting forth the request; and (2) the situation in

which the Committee feels there are new technical developments which it

wishes to review. Dr. Parkinson suggested that this type of witness be
called an expert witness and be defined differently from a consultant.
Dr. Goldstein suggested that the RAC should be notified in advance of the

paid consultants invited to its meetings. Dr. Baltimore again moved that
Part II of the Vforking Group report be struck. Dr. Walters amended
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Dr. Baltimores's motion to retain only that part of Part II up to the
word "NIH" in RecommeiNations I, and to add the phrase "and the appropriate
working group" after "ORTA." Dr. Baltimore agreed to accept Dr. Walters'
amendment. Dr. Zaitlin moved to amend the motion to reinstate recommendation 3)

of this Part.

Dr. Setlow called Dr. Zaitlin's amendment; i.e., to reinstate recommendation
3) in this Part. The RAC accepted this amendment by a vote of seven
for, six against, with four abstentions. The RAC then voted on recommendation
1) in this Part as amended by Dr. Walters together with recommendation 3).
The vote was five for, six against, with five abstentions. Dr. Baltimore
once again moved to accept recommendation 1) of this Part as amended by
Dr. Walters. Cr. Goldstein suggested the addition of an amendment requiring
ORDA to notify RAC members of invited consultants prior to the meetings.
Dr. Baltimore did not accept this amendment. Dr. Setlow thereupon called
a vote on this amendment. The RAC voted down this amendment by a vote
of two for, ten against, with three abstentions. Dr. Parkinson asked for
a clarification of the term "consultants." Dr. Baltimore agreed to
amend his motion by changing the word "consultants" to "advisors." A
vote then was called on Dr. Baltimore's motion. The RAC accepted
Dr. Baltimore's motion by a vote of fourteen for, two against, with one
abstention. The text as adopted appears as Part II of Attachment III to
these minutes.

Quorum and Voting Procedures

Dr. Zaitlin began by presenting Part III of the Report dealing with the
question of quorum and voting procedures. He noted that the quorum is

specified in HEW Committee Management regulations as being a majority of
the Committee's authorized membership; unless otherwise specified in
the Committee's charter. Dr. Zaitlin added that Dr. Ahmed preposes that
for "major" actions two-thirds of the RAC membership should constitute
a quorum. The Working Group suggested there should be four categories
of votes, yes, no, abstain, and disqualified. Those RAC members disqualfied
for conflict of interest should not be counted for quorum purposes. The
voting procedure should follcw Robert's Rules of Order. Following dis-
cussion of the issue of disqualification, a motion was made by Mr. Thornton
to replace the first three sentences of recommendation 1) of Part III as
follows: "Three categories of votes shall be recorded in the minutes -

yes, no, or abstain - provided that if a member considers himself disqualified
by reason of conflict of interest, such member shall request his disqualification
be noted in the record." The RAC accepted this motion by a vote of
sixteen in favor, none opposed, with no abstentions.

Dr. Zaitlin moved to accept recommendation 2) of this Part which states that
conduct on procedural matters relating to Committee business shall be in

accordance with Roberts Rules of Order with a simple majority for passage.
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The RAC accepted this motion by a vote of seventeen for, none opposed,
with no abstentions.

The discussion then turned to recommendation 3 of this Part. Dr. Ahmed
introduced his proposal to require two-thirds of RAC members to constitute
a quorum for "major" actions. Dr. Ahmed felt that requiring a two-thirds
quorum would ensure that the issues were fully discussed before being
acted upon. Dr. Goldstein preposed that a minimum vote of two-thirds of
the Committee's authorized membership be required to pass major actions
of the RAC. Dr. Walters suggested that the chair and ORDA plan for the
most important items to be located towards the center of the two-day RAC
meeting, and to aim for maximum attendance. Dr. Setlow cited the practical
problem of the closed session of the meeting always held at the very
end. Dr. Gottesman called for a vote to keep the status quo; i.e., paragraph
3) of this Part would be struck. The Ccmmittee voted to make no changes
with respect to quorum for voting on major actions by a vote of ten for,

six against, with two abstentions. The text as adopted appears as Part III of
Attachment III to these minutes.

Conflict of Interest

Dr. Zaitlin then introduced Part IV of the Report. Dr. Zaitlin noted that
this section deals with conflict of interest and that there are statutes
dealing with this problem. This section permits the individual to make
the judgement of conflict of interest with guidance from the chair and
the Executive Secretary. Dr. Ahmed moved to adopt this section of the
report. Dr. Baltimore noted that the term "personal stake" is too
vague and suggested that it be struck. Mr. Riseberg stated that the
phrase "personal stake in the outcome" is something that goes beyond the

statutory criminal code. It can be removed from the Committee's rules
of conduct. The later portion dealing with financial interest is a direct
reflection of the criminal statutes and cannot be removed by action of
the RAC. Dr. Krimsky asked Mr. Riseberg to give the Committee examples
of conflict of interest, and asked how NIH or HEW deals with such. Dr. Krimsky
asked if there were sanctions. Mr. Riseberg responded that there were,
i.e., several years in jail and a substantial fine. Mr. Riseberg gave
the following example of conflict of interest; reviewing your own research
grant application, or reviewing one from your own institution.

Dr. Goldstein pointed out that often he bases his decision on the discussion
of the issue that occurs at the meeting, and he wondered whether simply
disqualifying oneself from the vote is sufficient since the arguments of
every person seated at the table are going to influence the vote. Mr. Riseberg
responded that if you have a conflict of interest you are not to participate
at all. Dr. Ahmed accepted Dr. Walters' amendment to strike the phrase
"in which that member has a personal stake in the outcome." The motion to

accept this Part as amended then was accepted by a vote of sixteen for,

none against, with one abstention. The text as adopted appears as Part IV
of Attachment III to these minutes.
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Working Group and Subcommittee

Drs. Ahmed and Zaitlin began the presentation of this Part of the Report
by noting that there are presently only three chartered subcommittees
associated with the RAC. There are also ad hoc working groups instituted
by the chair for a limited period of time to deal with a particular
problem. Dr. Ahmed asked whether some of the subcommittees meet by a

conference call and if so hew a record of these meetings is kept.
Dr. Setlow responded that some of the meetings are conducted by a conference
call, and when this occurs, the chairman of that particular subcommittee
keeps a record of the meetings. Dr. Walters endorsed the use of conference
calls. Dr. Ahmed moved adoption of this section. The RAC accepted this
motion by a vote of seventeen for, none opposed, with one abstention. The
text as adopted appears as Part V of Attachment III to these minutes.

Presentation of Agenda Materials to the RAC

Dr. Zaitlin introduced Part VI of the Report dealing with the problem of
the large amount of technical information which the RAC has to evaluate.
The Working Group asked that submitters of proposals provide a reasonable
surinary of their proposal. ORDA was asked to evaluate the summary. If

the summary is not suitable, ORDA is requested to contact the submitter
and offer guidance. The second suggestion of the Working Group was that
primary reviewers be encouraged to provide written summaries of the
reviewed material. Dr. Zaitlin made the motion that this section be
adopted by the RAC. Dr. Walters suggested an amendment changing the
phrase "how this proposal is expected to alter existing guidelines" to
"hew this proposal relates to existing guidelines." Dr. Zaitlin accepted
this amendment. The motion was called and the RAC accepted this motion
by a vote of seventeen for, none opposed, with no abstentions. The text
as adopted appears as Part VI of Attachment III to these minutes.

XIV. RISK-ASSESSMENT! REPORT

Mr. Thornton presented a report from the Risk-Assessment Subcommittee.
He noted that in addition to the subcommittee members (Drs. Baltimore,
Gottesman, Krimsky, Williams, and Mr. Thornton), Dr. Setlow and Dr. Young
were present at the last meeting of the Risk-Assessment Subcommittee.
The purpose of the meeting was to review the progress of the risk-assessment
work being accomplished by the NIH. The report of the Subcommittee is
attached (Attachment IV). The Risk-Assessment Subcommittee recommended
a Falmouth type conference on hormone-producing strains of _E. coli and
on autoantibodies. A report frem Drs. Martin and Rowe concerning the
polyoma risk-assessment experiments and future studies on C-type virus
and Friend virus was presented to the Subcomittee. Finally, Mr. Thornton
noted that the Risk-Assessment Subcommittee recommends studying areas
other than those dealing with E. coli. The Subcommittee felt that additional
data are needed on which to construct a risk-assessment evaluation procedure.
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Dr. Krause made a brief statement on risk-assessment. He noted that
the final plan for an NIH Program to Assess the Risks of Recombinant
ENA Research will appear shortly in the Federal Register . The July
Recombinant DNA Technical Bulletin reports on sane results from NIAID
contractors. Dr. Krause stated that quarterly reports of progress from
contractors will be shared with the Risk-Assessment Subcommittee before
their next meeting. He added that NIAID is searching for a Special
Assistant to the Director for Risk-Assessment. Regarding a Falmouth
type risk-assessment conference, he noted that any proposed conference
will cost money and next year's budget is unclear. The cost of any
conference must be we ighed against other research activities. Dr. Krimsky
requested that Dr. Stuart Levy be invited to the next RAC meeting to present
his results.

Dr. Krimsky directed to Mr. Thornton a question dealing with the conference
which the Risk-Assessment Subcommittee suggested. He asked whether such
a conference should still be held in view of the RAC Recommendation (see
Item VI above) "exempting" most work with E. coli K-12, and whether perhaps
interest should be directed to other HV systems. Dr. Novick stated that
the vote yesterday reflected an opinion that when E. coli K-12 is used as a
host the risk is very low. This does not mean that there is absolutely
no risk, and Dr. Novick felt that the RAC should be alert to any possible
unexpected occurrences. Dr. Baltimore stated that he did not believe
that a conference is necessarily the best way to proceed at this point.
He would prefer to wait until an Assistant for Risk-Assessment has been
found, and reports on the available data. Dr. Novick suggested that a large
amount of information and protocols can be generated without a large
meeting. Dr. Young suggested the possibility of using two forthcoming
meetings to set up workshops; the Infectious Disease Society meeting and
the American Society for Microbiology meeting in the spring. This would
also provide input from people involved in a variety of different endeavours.
Dr. Baltimore added that workshops are a formal part of the ASM program.
Dr. Young volunteered to look into the question of organizing a workshop
at the spring ASM meeting.

XV. AGROBACTERIUM TUMEFACIENS HOST-VECTOR SYSTEMS

Dr. Broadbent reviewed the request from Dr. Mary Dell Chilton of the
University of Washington for approval to transfer cloned fragments frcm
any nonprohibited source into Agrobacterium tumefaciens containing Ti or
a tumor inducing plasmid under physical containment conditions one step
higher than that required for the cloned DNA in an EKl or HV system
(707/2, 721). She also requested permission to transfer cloned DNA into
plant parts at the same containment level. Dr. Broadbent noted that at

the last meeting permission was given for P3 containment for specific
experiments using Agrobacterium tumefaciens . He recommended that the

RAC accept the proposal as written. Dr. Zaitlin concurred. Dr. Novick
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rioted that this proposal is quite broad; he said Dr. Chilton is asking for
permission to institute a new HV system. He noted that there is no
restriction on the DMA which is to be transferred and he questioned
whether such blanket approval is appropriate. Dr. Novick recommended
that the RAC, in view of the restrictiveness of the current containment
procedures as applied to Agrobacterium tumefaciens , approve the following
lessening of restrictions:

"A. tumefaciens may be used as a host for
cloning into the Ti plasmid or in experiments
which amount to the equivalent of that at a
level of containment one step higher than would
ordinarily be required for the DNA segment
involved. The DNA segment to be cloned
must be well characterized. Introduction of
these cloned segments into plant tissue would
require the same level of containment as the
clones"

.

Dr. Gottesman said that Dr. Chilton was proposing equivalency plus one
level of containment. C*r . Gottesman questioned whether this type of
approach is appropriate. She did not feel the levels set for El. coli
should be transferred to any other organism. For instance, cloning of
DNA of some plant pathogens into El. coli is at lower containment than
cloning of primate DNA. She said it makes no sense to carry this over
to A. tumefaciens . Dc. Brill asked what types of problems could arise
from acceptance of this proposal. Dr. Novick responded that Agrobacterium
is an economic hazard; it causes losses in agriculture. Dr. Broadbent
replied that losses occur primarily in nursery stocks. Ct. Novick
questioned whether you might be extending the host range of A. tumefaciens .

Dr. Brill replied that it has a tremendous host range already. Dr. Novick
said that a wild-type plant path 'gen with a conjugation proficent plasmid
is not an appropriate organism to use as a HV1 host according to the
Guidelines as presently written.

Dr. Young said kncv/ledge of the Agrobacterium system is relatively unsophis-
ticated as compared to other HV systems. Dr. Gottesman said that information
on the types of exchanges in which this soil organism might participate
is lacking. In addition, she noted that the mechanisms by which its

pathogenicity is limited is unknown. Could tranfer from another pathogen
give it an increased virulence? Dr. Brill said much exchange already
occurs in the soil. Dr. Zaitlin moved to accept the proposal as in the
Federal Register . The RAC accepted this by a vote of nine for, six
against, with two abstentions.
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XVI. BACILLUS SUBTILIS HV1 SYSTEMS

Dr. Broadbent presented a report on the B. subtilis nonsporulating strain
RUB 331 (736) as submitted by Dr. Gary Wilson of the University of Rochester.
He reported that the mutant reverts to spore formation with a frequency
of less than 10

”7
. It lyses in complex medium and revertants are thus

readily identified. It is more susceptible to drying than the parent
strain. Under conditions required for sporulation of the parent strain,
90% of RUB 331 become nonviable. The strain is well-characterized and
meets the requirements for HVl certification. Dr. Broadbent moved to
certify this strain as the host component of a B. subtilis HVl certified
system. The RAC accepted this motion by a vote of twelve for, none oppose,
with five abstentions. Dr. Young disqualified himself.

XVII. PROTOCOLS FOR ASSIGNMENT OF CONTAINMENT LEVELS

A. Cloning in Bacillus Subtilis and Streptcmyces Coelicolor

Dr. Broadbent described the proposals submitted by Dr. Stanley Cohen
of Stanford University (707/4, 722) requesting approval to perform at the
P2 level of containment experiments a) using sporulating B. subtilis strains
as hosts for the cloning of DNA derived from E. coli K-12 and S. coelicolor
using NIH approved Staphylococcus aureus plasmids as vectors and b) using
Streptomyces coelicolor as a host for the cloning of DNA derived frcm B.

subtilis , E. coli K-12 or frcm S. aureus vectors that have been approved
for use in B. subtilis . Dr. Broadbent chose to deal first with section
b) of this proposal. Dr. Broadbent noted that Streptomyces spores are not
particularly resistant to heat, i.e., autoclaving will kill the spores.
The spores do not germinate readily. Dr. Broadbent recommended approval
of part b) of this proposal. The motion was called with the result that
three members supported the motion, two opposed, with eight abstentions.
Mr. Thornton noted that Dr. Cohen is asking the RAC to reverse decisions
made at the last two meetings. Mr. Thornton added that he felt the burden
of reversing a decision was great and there was not sufficient new information
to justify voting for this proposal. Dr. Gottesman stated that the heat
sensitive properties of the Streptcmyces spores are not convincing. Dr. Brill
questioned the RAC as to the potential dangers the RAC forsaw if this
proposal was approved. Dr. Gottesman responded that the RAC in the past
had operated on the assumption that every possible danger could not be

anticipated. Therefore, the RAC sought to contain recombinant DNA, and
sporulating systems are not containable. The RAC previously preferred
either high physical containment or limiting the kinds of DNA that were
allowed to be cloned. She stated that at this time, there appears to be a
change of philosophy on the RAC: if the RAC cannot see a specific danger,
then the experiment will be approved. Dr. Gartland pointed out that the

experiments Dr. Cohen requests approval for can be done under the current
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Guidelines, they must, however, be performed under P3 conditions.
Dr. Broadbent again called for the motion on section b) of Dr. Cohen's
proposal. Dr. Young stated that he supports this motion. He felt it to
be narrow enough in that it focuses on two relatively well-characterized
organisms that have already been used in other cloning systems. Following
Dr. Cohen's argument, Dr. Young judged that P2 containment is adequate
and that P3 is overkill. Cr. Novick agreed with Dr. Gottesman that the
philosophy of the RAC had changed; the RAC is giving approval because
scientists want to do the experiments. In such a situation, patchwork
regulations are developing. He disapproved of such an approach and felt
that the RAC should elaborate on some general principles. The motion was
called by Dr. Setlow. The RAC accepted the proposal by a vote of nine
in favor, none opposed, with eight abstentions. (Dr. Campbell abstained.)

Dr. Broadbent proceeded on to section a) of Dr. Cohen's proposal. Dr. Broadbent
noted that he could not recommend approval of this section because of the
sporulating characteristics of B. subtilis . Dr. Young stated that B. subtilis
is a relatively poor spore-former; and that the experiment uses very specific
DNA.

Dr. Baltimore stated the he saw no real difference between proposals a)

and b) the only difference appears to be 20 degrees in the spore heat
viability. Dr. Baltimore concluded that the spores of S. coelicolor are
no more contained than the spores of B. subtilis . Dr. Broadbent agreed
with Dr. Baltimore. Dr. Young moved that section a) of Dr. Cohen's
proposal be accepted. After some discussion, the RAC decided that there
was no need of further information from Dr. Cohen concerning the type of
experiments he preposed to perform. Dr. Mason stated that he had not
heard the principle under which the RAC operates; rather the RAC appears
to govern by exception. Dr. Walters noted there exists some problem
with consistency; at the last meeting this proposal was refused and
there appears to be no new evidence to support this proposal. Dr. Young
offered additional information on B. subtilis . Dr. Krimsky asked Dr. Young
whether he would accept sporogenic B. subtilis as a HV1 system. Dr. Young
answered that not enough is known about B. subtilis at this time. He

emphasized that the approval given in this proposal is very limited.
The question was called by Dr. Setlow. The RAC accepted this proposal by
a vote of eight in favor, five opposed, with five abstentions. Dr. Novick
wished to be recorded as abstaining, and Dr. Krimsky wished to be recorded
as voting no.

B. Request for Approval to Clone Anabaena DNA into Klebsiella

Dr. Campbell reviewed a request from Dr. Robert Haselkom of the University
of Chicago to introduce segments of DNA from the Cyanobacterium Anabaena
into strains of Klebsiella and to transfer the DNA among Klebsiella
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strains by conjugation (723). He noted that the purpose of the work is
to identify the genes controlling nitrogen fixation in the donor by
testing their ability to correct the genetic defect of the mutant strains
that receive the recombinant DNA. The donor is a cyanobacterium, a
prokaryotic species that carries out photosynthesis. The Center for
Disease Control lists all strains of Klebsiella as Class 2 pathogens.
Dr. Campbell said that the experiments should provide information of
basic interest in the area of nitrogen fixation. He did not consider
the experiments to present any danger; however, he felt there are problems
with the proposal. (1) Klebsiella are CDC Class 2. (2) Dr. Haselkorn'

s

suggestion that the Klebsiella strains be considered HV1 systems is
inappropriate; no evidence has been presented to suggest a level of
containment comparable to that observed in E. coli K-12. Currently,
experiments involving hosts carrying conjugation-proficient plasmids are
not permitted in E. coli K-12. Dr. Campbell suggested that Dr. Haselkorn
be asked to supply ORDA with a more detailed description of heteroduplex
studies indicating how much of the cloned segment actually hybridizes to
Klebsiella DNA and where the homologous regions are situated. With
sufficient data, the proposal might be treated as a kind of self-cloning.
Dr. Campbell suggested that the RAC reject the request as written and
send it back to Dr. Haselkorn requesting additional information.
Dr. Novick questioned whether similar experiments could be done using E.

coli . Dr. Brill responded that the experiment would be more difficult as
there would be no selection system and the cloned DNA would probably
be lost without sane type of selective pressure. Dr. Goldstein requested
further information on Klebsiella in terms of its containment as compared
to E. coli . Dr. Brill noted that some Anabaena strains produce a very
potent mammalian neurotoxin. Dr. Brill asked that Dr. Haselkorn address
this problem. Dr. Campbell moved to reject the proposal as written. The
RAC accepted the motion to reject the proposal by a vote of sixteen for,
none opposed, with two abstentions.

C. Cloning Klebsiella Histidine Biosynthesis and Nitrogen Fixation
Genes in Saccharomyces

Dr. Broadbent presented a proposal from Dr. Frederick Ausubel of Harvard
University to lower the containment level for purified Klebsiella DNA
segments which had been cloned in Saccharomyces cerevisiae from the P3 + EK2
level to P2 + EKl on grounds that the purified cloned segments from the

Klebsiella genome can no longer can be considered to be pathogenic (724).

He noted that the DNA segments from Klebsiella have been extensively char-
acterized and known to contain only the his and nif genes. Dr. Brill then
added that there is no potential problem m the case of the pCRAlO clone.

This is also true for Dr. Ausubel' s internal nif clones. The problem
arises with other clones which contain additional ENA. Dr. Young pointed

out that pathogenicity involves a whole constellation of characteristics.

The ENA to be used in this proposal is well-characterized and inserting
this type of cloned ENA into yeast is probably not going to introduce the
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whole panoply of characteristics necessary to produce pathogenicity.
Dr. Young, therefore, moved to accept this proposal. Dr. Brill noted
that this experiment cannot be done as proposed since the J gene, which
is necessary for expression of the nitrogen fixing phenotype, is not included
in the cloned piece of DNA. The RAC then accepted Dr. Ausubel's proposal
by a vote of twelve in favor, none opposed, with seven abstentions.

XVIII. PROCEDURES FOR REVIEW OF APPLICATIONS FOR LARGE-SCALE EXPERIMENTS

Dr. Setlow introduced Dr. Irving Johnson of Eli Lilly and Company who
had requested time to make a very brief comment to the RAC. Dr. Johnson
cited a letter he had sent (741), and added several comments to that letter.
He said that industry had been in a position for the past year to scale-
up. During that time, industry tried to live within the Guidelines and
vork with NIH to establish procedures covering industry. Dr. Johnson
extended an invitation to the members of the RAC to visit the Eli Lilly
production facilities. He said he had suggested that a presentation on
scale-up should be made to the RAC and that the presentation be open to
the public. Dr. Johnson proposed that the RAC consider suggesting to
the Director, NIH, that experiments at P2 + EKl level or below require
only the approval of the local IBC; with subsequent notification to ORDA.
He also suggested that any experiments for scale-up which have a clear
precedent of prior RAC approval simply require the approval of the local
IBC with notification being sent to ORDA. He also felt that further
increases in volume for an experiment which had already been approved for
over ten liters by the RAC be left up to the discretion of the local IBC
with subsequent notification to ORDA.

Dr. Walters delivered the report of the Working Group on Large-Scale
Procedures (697). He stated that the Wbrking Group was comprised of
Drs. Emmett Barkley, Sheldon Krimsky, Frank Young and LeRoy Walters. The
group met briefly in May at the last RAC meeting and divided the
work into two parts; the first part of which will be dealt with at this
meeting and has to do with procedures. The second part will be presented
at the December RAC meeting and deals with substantive standards for
research involving more than ten liters of culture. The Group presented a
draft of procedures (697). Section la through lh, deals with the types
of information which should be submitted. The Wbrking Group had seme
second thoughts about section lc, (specifications of the total volume of
culture to used both per batch and per week) , and would welcome other
language for this section. Section 2-4 deals with stages of review. The
Wbrking Group has advised a three-level review method: (1) a Wbrking
group; (2) the entire RAC (the method of the RAC review is not specified,
and might be at a meeting, but it also might be through mail ballot); and

(3) the Director, NIH. Dr. Walters stated that these procedures are
deliberately cautious. As the RAC gains confidence it can delegate more
responsibility to a working group. The Working Group on Large-Scale

Procedures raised four issues for consideration by the RAC (697).
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These are: (1) the definition of large-scale experiments; (2) intermediate
scale-up; (3) expedited review procedures; and (4) composition of a working
group. Dr. Ahmed questioned whether the working group to perform review
of applications prior to RAC review should be an ad hoc group or a chartered
subcommittee of the RAC. Dr. Young recommended a flexible policy as
each proposal might require different types of expertise, and recommended
that the chair decide the constitution of each ad hoc group. Dr. Setlow
added that this would be done in consultation with ORDA. Dr. Brill
stated that large-scale culture may be safer than small-scale culture;
i.e., one 400-liter batch might well be safer than 40 10-liter batches.
Dr. Young reminded the RAC that very virulent organisms have been grown up in

very large cultures, for example in the preparation of vaccines. He noted
that industrial fermentation roans are well designed, and the design can
go to extraordinary degrees of containment. Dr. Parkinson agreed.

Dr. Parkinson requested that a statement be added to the report that this
does not preempt the regulatory powers of other agencies. Ef. Ahmed
suggested that Mr. Riseberg be asked to prepare language for such a
statement. Dr. Young moved acceptance of the report of the Working Group
on Large-Scale Procedures (697 pages 1 and 2) with a change in Section lc

so that only the total volume of the fermenter to be used needs to be specified
The motion was accepted by the RAC by a vote of fourteen for, none opposed,
with three abstentions. The text as adopted by the RAC appears as Attachment
V to these minutes.

The RAC then considered the "agenda items" (697, page 3). The RAC agreed
in response to the first question that the ten-liter limit refers to the

volume of culture held in a single container and not the total volume of a
single batch of culture. Dr. Walters recommended that question 2 (whether
an intervening category be created for experiments involving more than

10 but less than 100 liters of culture) not be dealt with at the September
meeting. Dr. Novick raised again the question of how the RAC views its

participation in the oversight of production runs. He felt the RAC
should not be involved in this type of activity. Dr. Walters said that
the RAC is being asked to evaluate industry in lieu of a parallel
organization being instituted. Dr. Novick suggested that the RAC then
needs fermentation engineers as RAC members or consultants. Dr. Young
noted that there is more to be looked at than merely fermenter design;
the scientific procedures must also be evaluated and the RAC possesses
this expertise. Dr. Baltimore suggested that the RAC for this meeting
dispense with the "agenda items" (697, page 3). The RAC agreed.

Dr. Dennen of Eli Lilly and Company then presented to the RAC a talk
with slides dealing with industrial fermentation scale-up. He noted
that presently many types of organisms are grown in large-scale fermentation.
These include bacteria, fungi and yeast. As an example of one of the

most commonly used type of fermentation he offered the conversion of
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cereal to alcohol. He noted that these processes are well-controlled.
He said the size of the growth culture is irrelevant to the question of
safety.

He showed slides depicting sane of the fermenters used for large-scale
growth, some of the procedures used for growing and handling the inoculum,
and procedures for monitoring the fermenter. He said there is extensive
regulation by OSHA and FDA.

Dr. Novick offered a resolution dealing with the voluntary compliance
supplement (Part VI of the Guidelines), which had been recommended by the RAC
on the previous day:

"Whereas it is desirable to establish a uniform
standard of conduct for the performance of experiments
involving recombinant DNA techniques,

And whereas the RAC has recommended mandatory
compliance with the NIH Guidelines for non-federally
funded institutions.

And whereas there is currently no extent legal
framework within which this can be effected,

The RAC congratulates the Pharmaceutical
Manufacturers Association and its member
companies for the cooperative spirit that they
have shown in agreeing to comply with the NIH
Guidelines voluntarily under provisions of the
supplement to the Guidelines adopted by the RAC
at its meeting of September 6-7, 1979,

At the same time, the Committee regards the
concept of voluntary compliance as experimental;
in order to ensure further consideration after a

trial period, it sets hereby an expiration date of
June 1, 1980, subject to renewal, on these supplementary
provisions [Section VI of the Guidelines]."

The RAC agreed to defer consideration of this proposal until the December
6-7 meeting.

XIX. REVIEW OF LARGE-SCALE PROPOSAL

Dr. Novick presented the proposal of Benjamin B. Hall of the University
of Washington requesting permission to use a Genentech fermenter for the
large-scale growth of Saccharomyces cerevisiae containing a yeast pBR322
hybrid plasmid vector and yeast cytochrome c cistron as the cloned segment
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(719). He noted that the clone is fully characterized and free of harmful
sequences, and that Saccharomyces cerevisiae has already been certified
as HVl. The specified conditions satisfy the requirements of yeast
containment. However, there are several problems with the proposal as
it now stands: (1) The methods by which the products are to be handled
are not clear. It is not known if yeast is susceptible to sterilization
by a phenol-toluene mixture. (2) Are spores present in the mixture, and
are these susceptible to the sterilization procedure? (3) The RAC is

being asked to rule in an open session on material that is proprietary.
Mr. Thornton agreed with Dr. Novick that some of the most important
considerations for approval are documented in proprietary materials.
Dr. Young moved to deny the proposal until more data is supplied.
Dr. Gottesman felt that the basic question is whether the sequence to
be cloned is fully characterized and free of harmful genes. If this is

so, then the RAC should approve this proposal. Dr. Campbell concurred,
saying that under the Guidelines this proposal requires Pi. Dr. Young
stated that he moved to reject because the RAC must take a responsible
position on knowing what the fermentation conditions would be.
Dr. Baltimore stated that the experiment is perfectly safe. Dr. Walters
noted that the RAC just passed procedures for the review of applications
for large-scale experiments which specify the types of information to be
submitted; for future meetings investigators will have to supply that
information. Dr. Young emphasized that he felt this proposal should be
deferred. Dr. Brill felt that the only issue here is the safety of the
system, not the fermentation conditions. Dr. Campbell said the responsibility
lies with the local IBC to verify that a given facility meets required
physical containment standards. Dr. Gottesman noted under the 1976
Guidelines anything not known to make harmful products could be grown in
larger batches. She felt this experiment was safe. Mr. Thornton stated
that he had intended to propose that any approval for large-scale culturing
be conditioned on acceptance of an observer. He proposes that someone
with the qualifications of Dr. Barkley have access to the facilities to

observe the conditions under which the experiments are conducted. He
stated that he would make such a motion when the industrial proposals
are considered in closed session. Dr. Johnson asked whether this wauld
be required prior to initiation of the experiments. Mr. Thornton responded
that his intention was that the observer be given permission to look at
the facilities prior to initiation, as well as during operation of the
facility but that the experiments would not have to wait for such a
visit. Dr. Johnson responded that Eli Lilly had reviewed diagrams of
their fermenters with Dr. Barkley, who considers them to be totally contained.

He added that Dr. Barkley is welcome to come out at any time to visit
the Eli Lilly facilties, as are all the members of the RAC.

Dr. Baltimore moved to approve Dr. Hall's proposal (719). Dr. Walters
stated that he would vote against this motion on procedural grounds as
the RAC does not have the data which will be required of other investigators.

The vote was six in favor, seven opposed, with four abstentions.
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XX FUTURE MEETING DATES

The RAC selected the following dates for future meetings:

December 6-7, 1979
March 6-7, 1980
June 5-6, 1980

XXI. CLOSED SESSION

The RAC went into closed session to consider proposals from commercial
concerns for scale-up of recombinant DNA experiments.

XXII. ADJOURNMENT

The meeting was adjourned at 5:30 p.m., September 7, 1979.

Respectfully submitted

Executive Secretary
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I hereby certify that, to the best of
my knowledge, the foregoing Minutes and
attachments are accurate and complete.

^ Date

fe K Se3M
K. Setlow, Ph.D.

Chairman, Recombinant DNA Advisory
Committee

National Institutes of Health
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NATIONAL INSTITUTES OF HEALTH
RECOMBINANT DNA ADVISORY COMMITTEE

PROCEDURES1

Many aspects relating to procedures of the Recombinant DNA Advisory
Committee (RAC) and to the manner in which the meetings are to be conducted
are already addressed by existing laws and regulations2 . Matters such
as the procedures for the calling of the meeting and its notice, quorum
requirements, agenda, public participation, minutes, the number of meetings,
and the structure of sub-committees are mandated and either need no
further consideration, or will be the subject of suggested minor modifications.

I. SPEAKING TIME FOR MEMBERS OF THE PUBLIC

This issue is addressed in the HEW Committee Management Regulations
(Title 45, CFR 11, in particular Section 11.5 (a) (3)].

Procedures :

1) Priority for discussion of issues before the Committee must be given
to RAC members, ORDA personnel, other NIH staff assigned to work with
the RAC, invited consultants, and non-voting Committee members. During
the course of discussion of RAC business, members of the public may
be granted time for comments as time permits, and at the discretion of
the Chairperson.

2) As time permits, and at the discretion of the Chairperson, members
of the public who wish to make a formal oral statement to the RAC may
be permitted to do so. They must, however, have submitted a written
request to ORDA at least two weeks in advance of the meeting stating
the nature of their presentation and the amount of time required. The
Federal Register announcing each RAC meeting should include a statement
relative to such requirements and should also indicate the extent to
which the public will be allowed to participate in the meeting. Time
allocated to outside speakers and their positions on the agenda shall
be determined by the Chairperson in consultation with ORDA. Tt> save
time the Chair may have to limit or deny speaking time to some outside
speakers representing similar views. The Chair should inform the
Committee of any applicants who have been denied speaking time.

3) Written statements submitted by members of the public relative to
agenda items will be accepted by the Committee. Provided they are sub-
mitted to ORDA three weeks prior to a RAC meeting, they will be
duplicated and distributed to all members along with other agenda-related

1 Adopted by the RAC at its September 6-7, 1979 meeting.
2 Appended are copies of the RAC Charter and Title 45, CFR 11.

[189 ]



Attachment III - page 2

- 2 -

materials in the regular mailings. Statements received after the
deadline will be distributed at the RAC meeting.

II. OUTSIDE ADVISORS

The Committee should continue to call upon outside advisors when the appro-
priate expertise is not available within the Committee.

Procedures :

The Chairperson, in consultation with ORDA and the appropriate working
group, may invite outside experts to appear before the Committee,
with expenses and consulting fees paid by NIH.

III. QUORUM AND VOTING PROCEDURES—
Title 45, CFR 11, Section 11.5 (a)(l)(ii) defines a quorum as consisting

"of a majority of the committee's authorized membership..." which under the

present Charter is 13 members.

Actions taken by the RAC are advisory to the Director of the NIH and

have no formal standing. "Pass" or "Fail" is not the salient issue on a

vote; the judgement of the Director of the NIH in Implementing or denying the
RAC's recommendation is based on the "sense" of the vote and also takes
into account the nature of the discussion of the issue as recorded in the
minutes.

Procedures :

1) Three categories of votes shall be recorded in the minutes - yes,

no, or abstain - provided that if a member considers himself disqualified
by reason of conflict of interest such member shall request that his
disqualification be recorded in the record. RAC members who wish
to have the nature of their vote recorded may request the Executive
Secretary to have that information inserted into the minutes.

2) Conduct on procedural matters relating to Committee business
shall be in accordance with Roberts Rules of Order, with a simple

majority required for passage.
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IV. CONFLICT OF INTEREST

In carrying out their duties on the RAC, members are special Government
employees advising on policies relating to recombinant DNA research. Most
of the members are also associated with non-Federal institutions (primarily
universities) at which recombinant DNA technology is presently being used
or will probably be used at seme time in the future. For this reason
members must take special care to avoid conflict of interest or the

appearance of such conflict in carrying out their RAC responsibilities.

Procedures ;

1) In particular, RAC members should familiarize themselves with the
HEW Standards of Conduct, and in particular Subpart L, which pertains
specifically to special Government employees^.

2) In order to avoid real or apparent conflicts of interest a member
should not participate in RAC deliberations or actions on any issue in

which the outcome will have a direct and predictable effect on the
financial interest of the member, his/her family, or the institution
with which he/she is associated.

3) As individual matters come up before the RAC, each member is respon-
sible for deciding whether he or she should disqualify himself or herself
for conflict-of-interest reasons. The Chair and the Executive Secretary
will see that members are provided with guidance on such matters.

V. WORKING GROUPS AND SUBCOMMITTEES

There are three standing subcommittees prescribed in the RAC Charter:

a. Host-Plasmid Vector Systems - 3 RAC members; evaluates safer host-
plasmid vector systems; usually meets 3 times a year.

b. Host-Phage Vector Systems - 3 RAC members; evaluates safer host-
phage vector systems; usually meets 3 times a year.

c. Evaluation of Hazards - Approximately 8 RAC members; advises "on
the design of major experiments to assess biohazards"; meets approximately
3 times a year4.

3 Title 4b, Code of Federal Regulations, sections 73.735-1201 through 1209.
This document is distributed to members at the time of their appointment.

4 This Committee is now called the Risk Assessment Subcommittee.
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Procedures :

1) Each chartered subcommittee should take minutes of its meeting.
Each chartered subcommittee should provide a report at each RAC meeting,
giving a summary of the topics discussed and noting the date of the
meeting and the members in 'attendance. The subcommittees should announce
their meetings in the Federal Register and follow normal requirements
pertaining to public advisory committees.

2) Any other standing subcommittees, in addition to the three already
mentioned, must be added to RAC's Charter. 45 C.F.R. 11.4 (e).

3) Ad hoc groups, such as the Working Group on RAC Procedures, may
be created at the discretion of the Chairperson for short , finite
periods of time.

VI. PRESENTATION OF AGENDA MATERIALS TO THE RAC

To serve the purposes of both the scientists and non-scientists on the
RAC, clear, concise summaries of proposals should be provided.

Procedures :

1) Submitters of a proposal to be considered by the RAC should provide
a summary, using a minimum of technical language, setting forth what
is requested and how this proposal relates to existing Guidelines.
Prior to distribution to RAC members, the summaries should be
examined by ORDA to determine if they are sufficiently descriptive.
If they determine they are not, ORDA should contact the submitter
making suggestions for alterations.

2) Primary reviewers of agenda items should be encouraged to provide
written summaries of their comments at the meeting.
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RECOMBINANT DMA ADVISORY COMMITTEE

NATIONAL INSTITUTES OF HEALTH

APPLICATION PROCEDURES EOK LARGE-SCALE
RECOMBINANT DMA EXPEkIMENTS

Tr.e current Guidelines for Research Involving Recombinant DMA Molecules

( Federal Register / December 22, 1S78) contain two statements concerning
large-scale experiments. In the section on prohibitions the following
provision appears:

The following experiments are not to be initiated at the present
time

I-D-6. Large-scale experiments (e.g., more than 10 liters of
culture) with organisms containing recombinant DNAs, unless the
recombinant DNAs are rigorously characterized and the absence of
harmful sequences established [3J . (See Section IV-E-l-b-(3)-(d) .

)

The second statement is included in the section of the Guidelines on
roles and responsibilities:

The [NIH] Director is responsible for the following actions:...

IV-E-l-b-(3)-(d) . Authorizing, under procedures specified by the
RAC (Recombinant DMA Advisory Committee] , large-scale experiments
(i.e., involving more than 10 liters of culture) for recombinant
DNAs that are rigorously characterized and free of harmful sequences
(see Footnote 3 and Section I-D-6);...

This memorandum specifies the procedures to be followed by applicants
for exceptions to the 10-liter limit.

1. For each research project proposing to exceed the 10-liter limit,
the applicant shall file a request with the NIH Office of Recombinant
DMA Activities (ORDA) . The request should include the following
information:

a. The Memorandum of Understanding and Agreement (MUA) submitted
to the local Institutional Biosafety Committee. The MUA should
include, or have appended to it, a summary paragraph which
describes the proposed project in language that is comprehensible
to non-specialists.
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b. A statement of the rationale for wishing to exceed the 10-liter
limit.

c. A specification of the total volume of the fermenter to be used.

d. Evidence that the recombinant DNAs to be employed in the research
have been rigorously characterized and are free of harmful
sequences.

e. A description of the applicant's laboratory practices, containment
equipment, and facilities relevant to the containment of large
volumes of culture.

f. Evidence of the applicant's or applicant institution's previous
experience in handling large volumes of culture. Applicants
should exhibit knowledge of state-of-the-art procedures for
working with large volumes of microorganisms.

g. A description of procedures to be employed for the inactivation
and disposal of large volumes of culture.

h. A description of procedures for containing and inactivating
accidental spills, should they occur.

2. Each request submitted to ORE& shall be referred to a working group
of the NIH Recombinant DNA Advisory Committee for review.

3. Following review and approval by the working group, each request
shall be submitted to the entire Recombinant DNA Advisory Ccnmittee
for review.

4. Following review and approval by the RAC, each request shall be
submitted to the Director, NIH, for final review.

5. Applications for large-scale experiments which are submitted by
institutions not receiving NIH funds for recombinant DNA research
shall be kept confidential (provided the institutions so desire) in

accordance with the provisions of the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

These procedures may be refined or revised on the basis of discussion
and action by the NIH Reccmbinant DNA Advisory Committee.

[194]



Department of

Health, Education,
and Welfare
National Institutes of Health

Recombinant DNA Advisory Committee,
Meeting; Recombinant DNA Research,

Proposed Guidelines and Actions

[ 195]



69210 Federal Register / Vol. 44, No. 232 / -Friday, November 30, 1979 / Notices

DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub. L. 92-463, notice was
previously given on November 1, 1979

(44 FR 63074) of a meeting of the

Recombinant DNA Advisory Committee
to be held on December 6-7, 1979. The
agenda of that meeting is hereby
amended to include discussion, in the

event the Committee members so wish,

of the material immediately following

this notice, i.e., Decision Document/
Environmental Impact Assessment and
Proposed Revised Guidelines for

Research Involving Recombinant DNA
Molecules.

Dated: November 26, 1979.

Donald S. Fredrickson,

Director. National Institutes ofHealth.

[FR Doc. 79-36840 Filed 11-29-79; 8:45 am)

BILLING CODE 4110-08-M

Proposed Guidelines for Research
Involving Recombinant DNA Molecules

November 1979.
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IV-D. Responsibilities of the Institution

IV-D-1. (General)
IV-D-2. Membership and Procedures of the

IBC
IV-D-3. Functions of the IBC
IV-D-4. Biological Safety Officer
IV-D-5. Principal Investigator
IV-D-5-a. PI—General
IV-D-5-b. Submissions by the PI to NIH
IV-D-5-c. Submissions by the PI to the IBC
IV-D-5-d. PI Responsibilities After

Approval but Prior to Initiating the

Research
IV-E. Responsibilities of NIH
IV-E-1. Director
IV-E-l-a. General Responsibilities of the

Director, NIH
IV-E-l-b. Specific Responsibilities of the

Director, NIH
IV-E-2. Recombinant Advisory Committee
IV-E-3. The Office of Recombinant DNA

Activities

IV-E-4. Other NIH Components
IV-F. Registration

IV-F-1. Required Registration
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IV-F-2. Federal Agency Registration
IV-F-3. Voluntary Registration and

Certification

IV-F-4. Disclosure of Information
IV-G. Compliance

VI. Voluntary Compliance
VI-A. Basic Policy
VI-B. IBC Approval
VI-C. Registration
VI-D. Certification of Host-Vector Systems
VI-E. Requests for Exceptions, Exemptions.
Approvals

VI-r. Protection of Proprietary Data

Appendix A: List of Exchangers
Appendix B: Classification of

Microorganisms on the Basis of Hazard
Appendix C: Exemptions Under I-E-5
Appendix D: HVl and HV2 Host-Vector

Systems Assigned Containment Levels

as Specified in the Subsections of

Section III-A

Appendix E: Certain Actions Taken with

Regard to the Guidelines

I. Scope of the Guidelines

I-A. Purpose. The purpose of these

Guidelines is to specify practices for

constructing and handling (i)

recombinant DNA molecules and (ii)

organisms and viruses containing

recombinant DNA molecules.

I-B. Definition ofRecombinant DNA
Molecules. In the context of these

Guidelines, recombinant DNA molecules

are defined as either (i) molecules which
are constructed outside living cells by
joining natural or synthetic DNA
segments to DNA molecules that can
replicate in a living cell, or (ii) DNA
molecules that result from the

replication of those described in (i)

above.

I-C. General Applicability. See
Section IV-B.

I-D. Prohibitions. The following

experiments are not to be initiated at the

present time:

I-D-l. Formation of recombinant
DNAs derived from the pathogenic

organisms classified[l] as Class 3, 4, or 5

[2] or from cells known [2A] to be

infected with such agents, regardless of

the host-vector system used.

I-D-2. Deliberate formation of

recombinant DNAs containing genes for

the biosynthesis of toxins potent for

vertebrates [2A] (e.g., botulinum or

diphtheria toxins; venoms from insects,

snakes, etc.).

I-D-3. Deliberate creation by the use

of recombinant DNA of a plant pathogen

with increased virulence and host range

beyond that which occurs by natural

genetic exchange. [2A]

I-D-4. Deliberate release into the

environment of any organism containing

recombinant DNA.
I-D-5. Deliberate transfer of a drug

resistance trait to micro-organisms that

are not known to acquire it naturally, if

such acquisition could compromise the

use of a drug to control disease agents in
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human or veterinary medicine or

agriculture. [2A]

I-D-6. Large-scale experiments (e.g.,

more than 10 liters of culture) with

organisms containing recombinant
DNAs, unless the recombinant DNAs
are rigorously characterized and the

absence of harmful sequences
established [3]. (See Section IV-E-l-b-

(3Hd).)
We differentiate between small- and

large-scale experiments with organisms

containing recombinant DNAs because
the probability of escape from
containment barriers normally increases

with increasing scale.

Experiments in these categories may
be excepted [4] from the prohibitions

(and will at that time be assigned

appropriate levels of physical and
biological containment) provided that

these experiments are expressly

approved by the Director, NIH. with

advice of the Recombinant DNA
Advisory Committee after appropriate

notice and opportunity for public

comment. (See Section IV-E-l-b-(l)-

(e)-)

I-E. Exemptions. It must be
emphasized that the following

exemptions [4] are not meant to apply to

experiments described in the Sections I-

D-l to I-D-5 as being prohibited.

The following recombinant DNA
molecules are exempt from these

Guidelines, and no registration with NIH
is necessary:

I-E-l. Those that are not in organisms
or viruses. (5)

I-E-2. Those that consist entirely of

DNA segments from a single

nonchromosomal or viral DNA source,

though one or more of the segments may
be a synthetic equivalent.

I-E-3. Those that consist entirely of

DNA from a prokaryotic host, including

its indigenous plasmids or viruses, when
propagated only in that host (or closely

related strain of the same species) or

when transferred to another host by
well established physiological means;
also those that consist entirely of DNA
from a eukaryotic host including its

chloroplasts, mitochondria, or plasmids
(but excluding viruses), when
propagated only in that host (or a

closely related strain of the same
species).

I-E-4. Certain specified recombinant
DNA molecules that consist entirely of

DNA segments from different species

that exchange DNA by known
physiological processes, though one or

more of the segments may be a synthetic

equivalent. A list of such exchangers
will be prepared and periodically

revised by the Director, NIH, with

advice of the Recombinant DNA
Advisory Committee, after appropriate

notice and opportunity for public

comment. (See Section IV-E-l-b-(l)-

(d).) Certain classes are exempt as of

publication of these Revised Guidelines.

The list is in Appendix A. An updated
list may be obtained from the Office of

Recombinant DNA Activities, National

Institutes of Health, Bethesda, Maryland
20205.

I-E-5. Other classes of recombinant
DNA molecules, if the Director, NIH,
with advice of the Recombinant DNA
Advisory Committee, after appropriate

notice and opportunity for public

comment, finds that they do not present

a significant risk to health or the

environment. (See Section IV-E-l-b-

(1
)—(d).) Certain classes are exempt as of

publication of these Revised Guidelines.

The list is in Appendix C. An updated
list may be obtained from the Office of

Recombinant DNA Activities; National

Institutes of Health, Bethesda,

Maryland, 20205.

I-F. GeneraJ Definitions. See Section

IV-C.

II. Containment

Effective biological safety programs
have been operative in a variety of

laboratories for many years.

Considerable information therefore

already exists for the design of physical

containment facilities and the selection

of laboratory procedures applicable to

organisms carrying recombinant DNAs.
(6-19) The existing programs rely upon
mechanisms that, for convenience, can
be divided into two categories: (i) a set

of standard practices that are generally

used in microbiological laboratories,

and (ii) special procedures, equipment,
and laboratory installations that provide

physical barriers which are applied in

varying degrees according to the

estimated biohazard.

Experiments on recombinant DNAs,
by their very nature, lend themselves to

a third containment mechanism

—

namely, the application of highly

specific biological barriers. In fact,

natural barriers do exist which limit

either (i) the infectivity of a vector, or

vehicle, (plasmid or virus) for specific

hosts or (ii) its dissemination and
survival in the environment. The vectors

that provide the means for replication of

the recombinant DNAs and/or the host

cells in which they replicate can be
genetically designed to decrease by
many orders of magnitude the

probability of dissemination of

recombinant DNAs outside the

laboratory.

As these three means of containment
are complementary, different levels of

containment appropriate for

experiments with different recombinants
can be established by applying various

combinations of the physical and
biological barriers along with a constant

use of the standard practices. We
consider these categories of

containment separately here in order

that such combinations can be
conveniently expressed in the

Guidelines.

In constructing these Guidelines, it

was necessary to define boundary
conditions for the different levels of

physical and biological containment and
for the classes of experiments to which
they apply. We recognize that these

definitions do not take into account all

existing and anticipated information on
special procedures that will allow

particular experiments to be carried out

under different conditions than

indicated here without affecting risk.

Indeed, we urge that individual

investigators devise simple and more
effective containment procedures and
that investigators and institutional

biosafety committees recommend
changes in the Guidelines to permit their

use.

II-A. Standard Practices and
Training. The first principle of

containment is a strict adherence to

good microbiological practices. [6-15]

Consequently, all personnel directly or

indirectly involved in experiments on
recombinant DNAs must receive

adequate instruction. (See Sections IV-
D-l-g, IV-D-5-d, and IV-D-8-b.) This

shall as a minimum include instructions

in aseptic techniques and in the biology

of the organisms used in the

experiments, so that the potential

biohazards can be understood and
appreciated.

Any research group working with

agents with a known or potential

biohazard shall have an emergency plan

which describes the procedures to be
followed if an accident contaminates
personnel or the environment. The
principal investigator must ensure that

everyone in the laboratory is familiar

with both the potential hazards of the

work and the emergency plan. (See

Sections IV-D-5-e and IV-D-3-d.) If a

research group is working with a known
pathogen where there is an effective

vaccine it should be made available to

all workers. Where serological

monitoring is clearly appropriate it shall

be provided. (See Sections IV-D-l-h
and IV—D—8—c.)

II-B. Physical Containment Levels.

The objective of physical containment is

to confine organisms containing

recombinant DNA molecules, and thus

to reduce the potential for exposure of

the laboratory worker, persons outside

of the laboratory, and the environment
to organisms containing recombinant
DNA molecules. Physical containment is

[197 ]
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achieved through the use of laboratory

practices, containment equipment, and
special laboratory design. Emphasis is

placed on primary means of physical

containment which are provided by
laboratory practices and containment
equipment. Special laboratory design

provides a secondary means of

protection against the accidental release

of organisms outside the laboratory or to

the environment. Special laboratory

design is used primarily in facilities in

which experiments of moderate to high

potential hazard are performed;
Combinations of laboratory practices,

containment equipment, and special

laboratory design can be made to

achieve different levels of physical

,

containment. Four levels of physical

containment, which are designated as

Pi, P2, P3, and P4, are described. It

should be emphasized that the

descriptions and assignments of

physical containment detailed below are

based on existing approaches to

containment of pathogenic organisms.

For example, the “Classification of

Etiologic Agents on the Basis of

Hazard,” [7] prepared by the Center for

Disease Control, describes four general

levels which roughly correspond to our
descriptions for Pi, P2, P3, and P4; and
the National Cancer Institute describes

three levels for research on oncogenic
viruses which roughly correspond to our
P2, P3, and P4 levels. [8]

It is recognized that several different

combinations of laboratory practices,

containment equipment, and special

laboratory design may be appropriate

for containment of specific research
activities. The Guidelines, therefore,

allow alternative selections of primary
containment equipment within facilities

that have been designed to provide P3
and P4 levels of physical containment.
The selection of alternative methods of

primary containment is dependent,
however, on the level of biological

containment provided by the host-vector

system used in the experiment.

Consideration will also be given by the

Director, NIH, with the advice of the

Recombinant DNA Advisory Committee
to other combinations which achieve an
equivalent level of containment. (See

Section IV-E-l-b-(2)-(b).) Additional
material on physical containment for

plant host-vector systems is found in

Sections III—C—3 and III—C—4.

II-B-l. Pi Level.

II-B-a. Laboratory Practices.

II-B-l-a-(l). Laboratory doors shall

be kept closed while experiments are in

progress.

II-B-l-a-(2). Work surfaces shall be
decontaminated daily, and immediately
following spills of organisms containing

recombinant DNA molecules.

II—B—1—a—(3). All biological wastes
shall be decontaminated before

disposal. Other contaminated materials,

such as glassware, animal cages, and
laboratory equipment, shall be
decontaminated before washing, reuse,

or disposal.

II—B—1—a—(4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

II-B-l-a-(5). Eating, drinking,

smoking, and storage of foods are not

permitted in the laboratory area in

which recombinant DNA materials are

handled.
II-B-l-a-(6). Persons shall wash their

hands after handling organisms
containing recombinant DNA molecules
and when they leave the laboratory.

II-B-l-a-(7). Care shall be taken in

the conduct of all procedures to

minimize the creation of aerosols.

II-B-l-a-(8). Contaminated materials

that are to be decontaminated at a site

away from the laboratory shall be
placed in a durable leak-proof container,

which is closed before removal from the

laboratory.

II-B-l-a-(9). An insect and rodent

control program shall be instituted.

II-B-l-a-(lO). The use of laboratory

gowns, coats, or uniforms is

discretionary with the laboratory

supervisor.

II-B-l-a-(ll). Use of the hypodermic
needle and syringe shall be avoided
when alternative methods are available.

II-B-l-a-(12). The laboratory shall be
kept neat and clean.

II-B-l-b. Containment Equipment.
Special containment equipment is not

required at the Pi level.

II-B-l-c. Special Laboratory Design.

Special laboratory design is not required

at the PI level.

II-B-2. P2 Level.

II-B-2-a. Laboratory Practices.

II-B-2-a-(l). Laboratory doors shall

be kept closed while experiments are in

progress.

II-B-2-a-(2). Work surfaces shall be
decontaminated daily, and immediately
following spills of organisms containing

recombinant DNA molecules.
II-B-2-a-(3). All laboratory wastes

shall be steam-sterilized (autoclaved)

before disposal. Other contaminated
materials such as glassware, animal
cages, laboratory equipment, and
radioactive wastes shall be
decontaminated by a means
demonstrated to be effective before

washing, reuse, or disposal.

II-B-2-a-{4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

II-B-2-a-(5). Eating, drinking,

smoking, and storage of food are not

permitted in the laboratory area in
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which recombinant DNA materials are

handled.
II-B-2-a-{6). Persons shall wash their

nands after handling organisms
containing recombinant DNA molecules
and when they leave the laboratory.

Il-B-2-a-(7). Care shall be exercised

to minimize the creation of aerosols. For
example, manipulations such as

inserting a hot inoculating loop or

needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be
avoided.

II—B—2—a—(8). Contaminated materials

that gre to be steam sterilized

(autoclaved) or decontaminated at a site

away from the laboratory shall be
placed in a durable leak-proof container,

which is closed before removal from the

laboratory.

II-B-2-a-(9). Only persons who have
been advised of the nature of the

research being conducted shall enter the

laboratory.

II-B-2-a-(10). The universal

biohazard sign shall be posted on all

laboratory access doors when
experiments requiring P2 containment
are in progress. Freezers and
refrigerators or other units used to store

organisms containing recombinant DNA
molecules shall also be posted with the

universal biohazard sign.

II-R-2-a-(ll). An insect and rodent
control program shall be instituted.

II—B—2—a—(12). The use of laboratory

gowns, coats, or uniforms is required.

Laboratory clothing shall not be worn to

the lunch room or outside of the building

in which the laboratory is located.

II-B-2-a-(13). Animals not related to

the experiment shall not be permitted in

the laboratory.

II-B-2-a-(14). Use of the hypodermic
needle and syringe shall be avoided
when alternative methods are available.

II-B-2-a-(15). The laboratory shall be
kept neat and clean.

II-B-2-a-(16). Experiments of lesser

biohazard potential can be carried out

concurrently in carefully demarcated
areas of the same laboratory.

II-B-2-b. Containment Equipment.
Biological safety cabinets[20] shall be
used to contain aerosol-producing

equipment, such as blenders,

lyophilizers, sonicators, and centrifuges,

when used to process organisms
containing recombinant DNA molecules,

except where equipment design

provides for containment of the

potential aerosol. For example, a

centrifuge may be operated in the open
if a sealed head or safety centrifuge

cups are used.

II-B-2-c. Special Laboratory Design.

An autoclave for sterilization of wastes



Federal Register / Vol. 44. No. 232 / Friday, November 30, 1979 / Notices 69213

and contaminated materials shall be
available in the same building in which
organisms containing recombinant DNA
molecules are used.

II—B—3. P3 Level.

II-B-3-a. Laboratory Practices.

II—B—3—a—( 1 ) . Laboratory doors shall

be kept closed while experiments are in

progress.

II—B—3—a—(2). Work surfaces shall be
decontaminated following the

completion of the experimental activity,

and immediately following spills of

organisms containing recombinant DNA
molecules.

II—B—3—a—(3). All laboratory wastes
shall be steam-sterilized (autoclaved)

before disposal. Other contaminated
materials, such as glassware, animal

cages, laboratory equipment, and
radioactive wastes, shall be

decontaminated by a method
demonstrated to be effective before

washing, reuse, or disposal.

U-B-3-a-{4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

0-B-3-a-{5). Eating, drinking,

smoking, and storage of food are not

permitted in the laboratory area in

which recombinant DNA materials are

handled.
II-B-3-a-{6). Persons shall wash their

hands after handling organisms
containing recombinant DNA molecules

and when they leave the laboratory.

U-B-3-a-{7). Care shall be exercised
fo minimize the creation of aerosols. For

example, manipulations such as

inserting a hot inoculating loop or

needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be
avoided.

lI-B-3-a-(8). Contaminated materials

that are to be steam-sterilized

(autoclaved) or decontaminated at a site

away from the laboratory shall be
placed in a durable leak-proof container,

which is closed before removal from the

laboratory.

II—B—3—a—(9). Entry into the laboratory

shall be through a controlled access

area. Only persons who have been
advised of the nature of the research

being conducted shall enter the

controlled access area. Only persons
required on the basis of program or

support needs shall be authorized to

enter the laboratory. Such persons shall

be advised of the nature of the research

being conducted before entry, and shall

comply with all required entry and exit

procedures.

II—B—3—a—{ 1 0) . Persons under 10 years

of age shall not enter the laboratory.

II—B—3—a—(11). The universal

biohazard sign shall be posted on the

controlled access area door and on all

laboratory doors when experiments

requiring P3-level containment are in

progress. Freezers and refrigerators or

other units used to store organisms

containing recombinant DNA molecules

shall also be posted with the universal

biohazard sign.

II-B-3-a-{12). An insect and rodent

control program shall be instituted.

II—B—3—a—(13). Laboratory clothing that

protects street clothing (e.g., long-sleeve

solid-front or wrap-around gowns, no-

button or slipover jackets) shall be worn
in the laboratory. Front-button

laboratory coats are unsuitable.

Laboratory clothing shall not be worn
outside the laboratory and shall be
decontaminated before it is sent to the

laundry.

II—B—3—a—(14). Raincoats, overcoats,

topcoats, coats, hats, caps, and such

street outer-wear shall not be kept in the

laboratory.

II—B—3—a—(15). Gloves shall be worn
when handling materials requiring P3

containment. They shall be removed
aseptically immediately after the

handling procedure and
decontaminated.

II—B—3—a—(16). Animals and plants not

related to the experiment shall not be
permitted in the laboratory.

Il-B-3-a-(17). Vacuum outlets shall be
protected by filter and liquid

disinfectant traps.

Il-B-3-a-(18). Use of hypodermic
needle and syringe shall be avoided
when alternative methods are available.

II—B—3—a—(19). The laboratory shall be
kept neat and clean.

II-B-3-a-( 20). If experiments
involving other organisms which require

lower levels of containment are to be
conducted in the same laboratory

concurrently with experiments requiring

P3-level physical containment, they

shall be conducted in accordance with

all P3-level laboratory practices.

II-B-3-b. Containment Equipment.
II—B—3—1>—(1 ). Biological safety

cabinets[20] shall be used for all

equipment and manipulations that

produce aerosols—e.g., pipetting,

dilutions, transfer operations, plating,

flaming, grinding, blending, drying,

sonicating, shaking, centrifuging—where
these procedures involve organisms
containing recombinant DNA molecules,

except where equipment design

provides for containment of the

potential aerosol.

II—B—3—b—(2). Laboratory animals held

In a P3 area shall be housed in partial-

containment caging systems, such as

Horsfall units[19A], open cages placed

in ventilated enclosures, solid wall and
bottom cages covered by filter bonnets,

or solid wall and bottom cages placed

on holding racks equipped with

ultraviolet radiation lamps and
reflectors. (Note: Conventional caging

systems may be used, provided that all

personnel wear appropriate personal

protective devices. These shall include,

at a minimum, wrap-around gowns,
head covers, gloves, shoe covers, and
respirators. All personnel shall shower
on exit from areas where these devices

are required.)

II—B—3—b—(3). Alternative Selection of
Containment Equipment. Experimental
procedures involving a host-vector

system that provides a one-step higher

level of biological containment than that

specified in Part III can be conducted in

the P3 laboratory using containment
equipment specified for the P2 level of

physical containment. Experimental
procedures involving a host-vector

system that provides a one-step lower
level of biological containment than that

specified in Part III can be conducted in

the P3 laboratory using containment
equipment specified for the P4 level of

physical containment. Alternative

combinations of containment safeguards

are shown in Table I.

U-B-3-c. Special Laboratory Design.

II—B—3—c—(1). The laboratory shall be
separated by a controlled access area

from areas that are open to unrestricted

traffic flow. A controlled access area is

an anteroom, a change room, an air lock

or any other double-door arrangement
that separates the laboratory from areas

open to unrestricted traffic flow.

II—B—3—c—(2). The surfaces of walls,

floors, and ceilings shall be readily

cleanable. Penetrations through these

surfaces shall be sealed or capable of

being sealed to facilitate space
decontamination.

II—B—3—c—(3). A foot-, elbow-, or

automatically-operated hand-washing
facility shall be provided near each
primary laboratory exit area.

II-B-3-c-{4). Windows in the

labortory shall be sealed.

II—B—3—c—(5). An autoclave for

sterilization of wastes and contaminated
materials shall be available in the same
building (and preferably within the

controlled laboratory area) in which
organisms containing recombinant DNA
molecules are used.

II—B—3—c(6). The laboratory shall have
a ventilation system that is capable of

controlling air movement. The
movement of air shall be from areas of

lower contamination potential to areas
of higher contamination potential (i.e.

from the controlled access area to the

laboratory area). If the ventilation

system provides positive pressure

supply air, the system shall operate in a

manner that prevents the reversal of the

direction of air movement or shall be

[ 199 ]
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Table I

COMBINATIONS OF CONTAINMENT SAFEGUARDS

Classification of
experiment Alternate combinations

according to Guidelines of physical and biological containment

Physical
containment

Biological*
containment

Physical Containment

Biological
containment

Laboratory
design

specified for:

Laboratory
practices

specified for:

Containment
ecjuipment

specified for:

P3 HV3 P3 P3 P3 HV3
P3 HV3 P3 P3 P4 'HV2

P3 HV2 P3 P3 P3 HV2
P3 HV2 P3 P3 P2 HV3
P3 HV2 P3 P3 P4 HV1

P3 HV1 P3 P3 P3 HV1
P3 HV1 P3 P3 P2 HV2

*See Section TI-D for description of biological containment.

equipped with an alarm that would be
actuated in the event that reversal in the

direction of air movement were to occur.

The exhaust air from the laboratory area

shall not be recirculated to other areas

of the building unless the exhaust air is

filtered by HEPA filters or equivalent.

The exhaust air from the laboratory area
can be discharged to the outdoors
without filtration or other means for

effectively reducing an accidental

aerosol burden provided that it can be
dispersed clear of occupied buildings

and air intakes.

II-B-3-c-(7). The treated exhaust-air

from Class I and Class II biological

safety cabinets [20] may be discharged
either to the laboratory or to the

outdoors. The treated exhaust-air from a

Class III cabinet shall be discharged

directly to the outdoors. If the treated

exhaust-air from these cabinets is to be
discharged to the outdoors through a

building exhaust air system, it shall be
connected to this system so as~to avoid
any interference with the air balance of

the cabinet and the building ventilation

system.

II-B-4. P4 Level.

II-B-4-a. Laboratory Practices.

II-B-4-a-(l). Laboratory doors shall

be kept closed while experiments are in

progress.

II-B-4-a-(2). Work surfaces shall be
decontaminated following the

completion of the experimental activity

and immediately following spills of

organisms containing recombinant DNA
molecules.

II-B-4-a-(3). All laboratory wastes
shall be steam-sterilized (autoclaved)

before disposal. Other contaminated
materials such as glassware, animal
cages, laboratory equipment, and
radioactive wastes shall be
decontaminated by a method
demonstrated to be effective before

washing, reuse, or disposal.

II-B-^l-a-(4). Mechanical pipetting

devices shall be used; pipetting by
mouth is prohibited.

II-B-4-a-(5). Eating, drinking,

smoking, and storage of food are not

permitted in the P4 facility.

II-B-4-a-(6). Persons shall wash their

hands after handling organisms
containing recombinant DNA molecules

and when they leave the laboratory.

II-B-4-a-(7). Care shall be exercised
to minimize the creation of aerosols. For
example, manipulations such as

inserting a hot inoculating loop or

needle into a culture, flaming an
inoculation loop or needle so that it

splatters, and forceful ejection of fluids

from pipettes or syringes shall be
avoided.

II-B-4-a-(8). Biological materials to

be removed from the P4 facility in a

viable or intact state shall be
transferred to a nonbreakable sealed
container, which is then removed from
the P4 facility through a pass-through

disinfectant dunk tank or fumigation

chamber.
II-B-4-a-(9). No materials, except for

biological materials that are to remain in

a viable or intact state, shall be removed
from the P4 facility unless they have
been steam-sterilized (autoclaved) or

decontaminated by a means
demonstrated to be effective as they

pass out of the P4 facility. All wastes
and other materials as well as

equipment not damaged by high

temperature or steam shall be steam
sterilized in the double-door autoclave

of the P4 facility. Other materials which
may be damaged by temperature or

steam shall be removed from the P4
facility through a pass-through

fumigation chamber.
II-B-4-a-(10). Materials within the

Class III cabinets shall be removed from
the cabinet system only after being

steam-sterilized in an attached double-

door autoclave or after being contained

in a nonbreakable sealed

container,which is then passed through

a disinfectant dunk tank or a fumigation

chamber.

II-B-4-a-(ll). Only persons whose
entry into the P4 facility is required to

meet program or support needs shall be
authorized to enter. Before entering,

such persons shall be advised of the

nature of the research being conducted
and shall be instructed as to the

appropriate safeguards to ensure their

safety. They shall comply with
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instructions and all other required

procedures.

11—B—4—a—(12). Persons under 18 years

of age shall not enter the P4 facility.

II-B—4-a-(13). Personnel shall enter

into and exit from the P4 facility only

through the clothing change and shower
rooms. Personnel shall shower at each
egress from the P4 facility. Air locks

shall not be used for personnel entry or

exit except for emergencies.

II-B-4-a-(14). Street clothing shall be
removed in the outer side of the

clothing-change area and kept there.

Complete laboratory clothing, including

undergarments, head cover, shoes, and
either pants and shirts or jumpsuits,

shall be used by all persons who enter

the P4 facility. Upon exit, personnel

shall store this clothing in lockers

provided for this purpose or discard it

into collection hampers before entering

the shower area.

ll-B-4-a-{15). The universal

biohazard sign is required on the P4

facility access doors and on all interior

doors to individual laboratory rooms
where experiments are conducted. The
sign shall also be posted on freezers,

refrigerators, or other units used to store

organisms containing recombinant DNA
molecules.

II-B-4-a-{16]. An insect and rodent

control program shall be instituted.

II-B-4-a-{17). Animals and plants not

related to the experiment shall not be
permitted in the laboratory in which the

experiment is being conducted.
II—B—4—a—(18). Vacuum outlets shall be

protected by filter and liquid

disinfectant traps.

II—B—4—a—(19). Use of the hypodermic
needle and syringe shall be avoided
when alternate methods are available.

U-B-4-a-{20). The laboratory shall be
kept neat and clean.

II-B-4-a-{21). If experiments
involving other organisms which require

lower levels of containment are to be
conducted in the P4 facility concurrently

with experiments requiring P4-level

containment, they shall be conducted in

accordance with all P4-level laboratory

practices specified in this section.

U-B-4-b. Containment Equipment
II—B—4—b—(1). Experimental procedures

involving organism that require P4-level

physical containment shall be
conducted either in (i) a Class 111 cabinet

system or in (ii) Class I or Class II

cabinets that are located in a specially

designed area in which all personnel are

required to wear one-piece positive-

pressure isolation suits.

II—B—4—b—(2). Laboratory animals
involved in experiments requiring P4-

level physical containment shall be
housed either in caged contained in

Class III cabinets or in partial-

containment caging systems (such as

Horsfall units [19A], open cages placed

in ventilated enclosures, or solid wall

and bottom cages covered by filter

bonnets, or solid wall and bottom cages
placed on holding racks equipped with
ultraviolet irradiation lamps and
reflectors) that are located in a specially

designed areas in which all personnel

are required to wear one-piece positive-

pressure suits.

II-B-4-b-{3). Alternative Selective of
Containment Equipment. Experimental
procedures involving a host-vector

system that provides a one-step higher

level of biological containment than that

specified in Part III can be conducted in

the P4 facility using containment
equipment requirements specified for

the P3 level of physical containment.

Alternative combinations of

containment safequards are shown in

Table II.

Table II

COMBINATIONS OF CONTAINMENT SAFEGUARDS

Classification of
experiment Alternate combinations of

according to Guidelines physical and biological containment

PhysicalBiological* *

containment containment

Physical containment

Biological
containment

Laboratory Laboratory Containment
design practices equipment

specified for: specified for: specified for:

P4 HV1
P4 HV1

P4 P4 P4
P4 P4** P3

HVl
HV2

* See Section II-D for description of biological containment.
** In this case gloves shall be worn, in addition to the clothing requirements

specified in II-B-4-a-( 14 )

.

II-B-4-c. Special Laboratory Design.

II—B—4—c—(1). The laboratory shall be
located in a restricted-access facility

which is either a separate building or a

clearly demarcated and isolated zone
within a building. Clothing-change areas
and shower rooms shall be provided for

personnel entry and egress. These rooms
shall be arranged so that personnel
leave through the shower area to the

change room. A double-door ventilated

vestibule or ultratviolet air lock shall be
provided for passage of materials,

supplies, and equipment which are not

brought into the P4 facility through the

change room area.

II-B-4-c-(2). Walls, floors, and
ceilings of the P4 facility are constructed

to form an internal shell which readily

allows vapor-phase decontamination
and is animal- and insect-proof. All

penetrations through these structures

and surfaces are sealed. (The integrity

of the walls, floors, ceilings, and
penetration seals should ensure
adequate containment of a vapor-phase

decontaminant under static pressure

conditions. This requirement does not

imply that these surfaces must be
airtight.)

II—B—4—c—(3). A foot-, elbow-, or

automatically-operated handwashing
facility shall be provided near the door
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within each laboratory in which
experiments involving recombinant
DNA are conducted in openface
biological safety cabinets.

II—B—4—c— (4). Central vacuum systems
are permitted. The system, if provided,

shall not serve areas outside the P4

facility. The vacuum system shall

include in-line HEPA filters near each
use point or service cock. The filters

shall be installed so as to permit in-

place decontamination and replacement.

Water supply and liquid and gaseous
services provided to the P4 facility shall

be protected by devices that prevent

backflow.
II—B—4—c—(5). Drinking water fountains

shall not be installed in laboratory or

animal rooms of the P4 facility. Foot-

operated water fountains are permitted

in the corridors of the P4 facility. The
water service provided to such fountains

shall be protected from the water
services to the laboratory areas of the

P4 facility.

II—B—4—c—(6). Laboratory doors shall

be self-closing.

II—B—4—c—(7). A double-door autoclave

shall be provided for sterilization of

material passing out of the P4 facility.

The autoclave doors shall be interlocked

so that both doors will not be open at

the same time.

II—B—4—c—(8). A pass-through dunk
tank or fumigation chamber shall be
provided for removal from the P4 facility

of material and equipment that cannot
be heat-sterilized.

II-B-4-c-(9). All liquid effluents from
the P4 facility shall be collected and
decontaminated before disposal. Liquid

effluents from biological safety cabinets

and laboratory sinks shall be sterilized

by heat. Liquid effluents from the

shower and hand washing facilities may
be inactivated by chemical treatment.

HEPA filters shall be installed in all

vents from effluent drains.

II—B—4—c—(10). An individual supply
and exhaust-air ventilation system shall

be provided. The system shall maintain
pressure differentials and directional air

flow as required to ensure inflow from
areas outside the facility-toward areas

of highest potential risk within the

facility. The system shall be designed to

prevent the reversal of air flow. The
system shall sound an alarm in the

event of system malfunction.

II—B—4—c—(11). Air within individual

laboratories of the P4 facility may be

recirculated if HEPA filtered.

II-B-4-c-(12). The exhaust air from
the P4 facility shall be HEPA filtered

and discharged to the outdoors so that it

is dispersed clear of occupied buildings

and air intakes. The filter chambers
shall be designed to allow in situ

decontamination before removal and to

facilitate certification testing after

replacement.

II—B—4—c—(13). The treated exhaust-air

from Class I and Class II biological

safety cabinets [20] may be discharged

directly to the laboratory room
environment or to the outdoors. The
treated exhaust-air from Class III

cabinets shall be discharged to the

outdoors. If the treated exhaust-air from
these cabinets is to be discharged to the

outdoors through the P4 facility exhaust
air system, it shall be connected to this

system so as to avoid any interference

with the air balance of the cabinets or

the facility exhaust air system.

II—B—4—c—(14). As noted in Section II-

B—4—b—(1), the P4 facility may contain

specially designed areas in which all

personnel are required to wear one-

piece positive-pressure isolation suits.

Such areas shall be airtight. The
exhaust-air from the suit area shall be
filtered by two sets of HEPA filters

installed in series, and a duplicate

filtration unit and exhaust fan shall be
provided. The air pressure within the

suit area shall be less than that in any
adjacent area. An emergency lightning

system, communication systems, and
power source shall be provided. A
double-door autoclave shall be provided

for sterilization of all waste materials to

be removed from the suit area.

Personnel who enter this area shall

wear a one-piece positive-pressure suit

that is ventilated by a life-support

system. The life-support system shall be
provided with alarms and emergency
backup air. Entry to this area is through

an airlock fitted with airtight doors. A
chemical shower area shall be provided
to decontaminate the surfaces of the suit

before removal.
II—C. Shipment. Recombinant DNA

molecules contained in an organism or

virus shall be shipped only as an
etiologic agent under requirements of

the U.S. Public Health Service and the

U.S. Department of Transportation

(Section 72.25, Part 72, Title 42, and
Section 173.386-.388, Part 173, Title 49,

U.S. Code of Federal Regulations) as

specified below:
II—C—1. Recombinant DNA molecules

contained in an organism or virus

requiring Pi, P2, or P3 physical

containment, when offered for

transportation or transported, are

subject to all requirements of Section

72.25(c)(1)—(5), Part 72, Title 42 CFR, and
Sections 173.386-.388, Part 173, Title 49

CFR.
II-C-2. Recombinant DNA molecules

contained in an organism or virus

requiring P4 physical containment, when
offered for transportation or

transported, are subject to the

requirements listed above under II—C—

1

and are also subject to Section

72.25(c)(6), Part 72, Title 42 CFR.
II-C-3. Additional information on

packaging and shipment is given in the

"Laboratory Safety Monograph—

A

Supplement to the NIH Guidelines for

Recombinant DNA Research.”
II—D. Biological Containment.
II-D-1. Levels of Biological

Containment. In consideration of

biological containment, the vector

(plasmid, organelle, or virus) for the

recombinant DNA and the host

(bacterial, plant, or animal cell) in which
the vector is propagated in the

laboratory will be considered together.

Any combination of vector and host

which is to provide biological

containment must be chosen or

constructed so that the following types

of “escape” are minimized: (i) survival

of the vector in its host outside the

laboratory and (ii) transmission of the

vector from the propagation host to

other nonlaboratory hosts.

The following levels of biological

containment (HV, or Host-Vector,

systems) for prokaryotes will be
established: specific criteria will depend
on the organisms to be used. Eukaryotic

host-vector systems are considered in

Part III.

II-D-l-a. HVl. A host-vector system
which provides a moderate level of

containment. Specific systems:
II—D—1—a—(1). EKl. The host is always

E. coli K-12 or a derivative thereof, and
the vectors include nonconjugative
plasmids (e.g., pSClOl, ColEl, or

derivatives thereof [21-27]) and variants

of bacteriophage, such as lambda [28—

33). The E. coli K-12 hosts shall not

contain conjugation-proficient plasmids,

whether autonomous or integrated, or

generalized transducing phages, except

as specified in Section III—0.

II-D-l-a-(2). Other Prokaryotes.

Hosts and vectors shall be, at a

minimum, comparable in containment to

E. coli K-12 with a non conjugative

plasmid of bacteriophage vector. The
data to be considered and a mechanism
for approval of such HVl systems are

described below (Section II-D-2).

II-D-l-b. HV2. These are host-vector

systems shown to provide a high level of

biological containment as demonstrated

by data from suitable tests performed in

the laboratory. Escape of the

recombinant or via transmission of

recombinant DNA to other organisms

DNA either via survival of the

organisms should be less than l/lO 8

under specified conditions. Specific

systems:
II-D-l-b(l). For EK2 host-vector

systems in which the vector is a

plasmid, no more than one in 10 8 host

cells should be able to perpetuate a
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cloned DNA fragment under the

specified nonpermissive laboratory

conditions designed to represent the

natural environment, either by survival

of the original host or as a consequence
of transmission of the cloned DNA
fragment.

II-D-l-b-(2). For EK2 host-vector

systems in which the vector is a phage,

no more than one in 10* phage particles

should be able to perpetuate a cloned

DNA fragment under the specified

nonpermissive laboratory conditions

designed to represent the natural

environment either (i) as a prophage (in

the inserted or plasmid form) in the

laboratory host used for phage
propagation or (ii) by surviving in

natural environments and transferring a

cloned DNA fragment to other hosts (or

their resident prophages).

Il-D-l-c. HV3. These are host-vector

systems in which:
II—D—1—c—(1). All HV2 criteria are met.

Il-D-l-c-{2). The vector is dependent
on its propagation host or is highly

defective in mobilizability. Reversion to

host-independence must be less than 1/

10* per vector genome per generation.

II—D—1—c—(3). No markers conferring

resistance to antibiotics commonly used

clinically or in agriculture are carried by
I the vector, unless expression of such

!

markers is dependent on the

propagating host or on unique
laboratory-controlled conditions or is

!

blocked by the inserted DNA.
II—D—1—c—(4). The specified

I
containment shown by laboratory tests

has been independently confirmed by
i specified tests in animals, including

|

primates, and in other relevant

environments.

II-D-l-c-(5). The relevant genotypic
and phenotypic traits have been
independently confirmed.

Il-D-2. Certification of Host- Vector
' Systems.

II-D-2-a. Responsibility. HVl
systems other than E. coli K-12. and
HV2 and HV3 host-vector systems, may

* not be designated as such until they

have been certified by the Director, NIH.
Application for certification of a host-

vector system is made by written

application to the Office of Recombinant
DNA Activities (ORDA). National
Institutes of Health, Bethesda, Maryland
20205.

Host-vector systems that are proposed
for certification will be reviewed by the

NIH Recombinant DNA Advisory
Committee (RAC). (See Section IV-E-1-
t>—(1)—(c).) This will first involve review
of the data on construction, properties,

and testing of the proposed host-vector

system by a Working Group composed
of one or more members of the RAC and
other persons chosen because of their

expertise in evaluating such data. The
Committee will then evaluate the report

of the Working Group and any other

available information at a regular

meeting. The Director, NIH is

responsible for certification after

receiving the advice of the RAC. Minor
modifications of existing certified host-

vector systems, where the modifications

are of minimal or no consequence to the

properties relevant to containment may
be certified by the Director, NIH without

review by the RAC. (See Section IV-E-
l-b-(3)-(f).)

When new host-vector systems are

certified, notice of the certification will

be sent by ORDA to the applicant and to

all IBCs and will be published in the

Recombinant DNA Technical Bulletin.

Copies of a list of all currently certified

host-vector systems may be obtained
from ORDA at any time.

The Director, NIH may at any time

rescind the certification of any host-

vector system. (See Section IV-E-l-b-

(3H0 ) If certification of a host-vector

system is rescinded, NIH will instruct

investigators to transfer cloned DNA
into a different system, or use the clones

at a higher physical containment level

unless NIH determines that the already

constructed clones incorporate adequate
biological containment.

Certification of a given system does
not extend to modifications of either the

host or vector component of that system.

Such modified systems must be
independently certified by the Director.

NIH. If modifications are minor, it may
only be necessary for the investigator to

submit data showing that the

modifications have either improved or

not impaired the major phenotypic traits

on which the containment of the system
depends. Substantial modifications of a

certified system require the submission
of complete testing data.

II-D-2-b. Data To Be Submitted for
Certification.

II—D—2—b—{ 1 ). HVl Systems Other than

E. Coli K-12. The following types of data

shall be submitted, modified as

appropriate for the particular system
under consideration: (i) A description of

the organism and vector; the strain's

natural habitat and growth
requirements; its physiological

properties, particularly those related to

its reproduction and survival and the

mechanisms by which it exchanges
genetic information; the range of

organisms with which this organism
normally exchanges genetic information

and whet sort of information is

exchanged; and any relevant

information on its pathogenicity or

toxicity, (ii) A description of the history

of the particular strains and vectors to

be used, including data on any

mutations which render this organism

less able to survive or transmit genetic

information, (iii) A general description

of the range of experiments

contemplated, with emphasis on the

need for developing such an HVl
system.

II—D—2—b—(2). HV2 Systems.

Investigators planning to request HV2
certification for host-vector systems can
obtain instructions from ORDA
concerning data to be submitted [33A,

33B]. In general, the following types of

data are required: (i) Description of

construction steps, with indication of

source, properties, and manner of

introduction of genetic traits, (ii)

Quantitative data on the stability of

genetic traits that contribute to the

containment of the system, (iii) Data on
the survival of the host-vector system
under nonpermissive laboratory

conditions designed to represent the

relevant natural environment, (iv) Data
on transmissibility of the vector and/or
a cloned DNA fragment under both

permissive and nonpermissive

conditions, (v) Data on all other

properties of the system which affect

containment and utility, including

information on yields of phage or

plasmid molecules, ease of DNA
isolation, and ease of transfection or

transformation, (vi) In some cases, the

investigator may be asked to submit

data on survival and vector

transmissibility from experiments in

which the host-vector is fed to

laboratory animals (e.g„ rodents). Such
in vivo data may be required to confirm

the validity of predicting in vivo survival

on the basis of in vitro experiments.

Data must be submitted in writing to

ORDA. Ten to twelve weeks are

normally required for review and
circulation of the data prior to the

meeting at which such data can be

considered by the NIH Recombinant
DNA Advisory Committee (RAC).

Investigators are encouraged to publish

their data on the construction,

properties, and testing of proposed HV2
systems prior to consideration of the

system by the RAC and its

subcommittee. More specific

instructions concerning the type of data

to be submitted to NIH for proposed EK2
systems involving either plasmids or

bacteriophage X in E. coli K-12 are

available from ORDA.
II—D—2—b— (3). HV3 Systems. Putative

HV3 systems must, as the first step in

certification, be certified as HV2
systems. Systems which meet the

criteria given above under II-D-l-(c)-l,

II—D—1—(c)—2, and II—D—1—(c)—3 will then

be recommended for HV3 testing. Tests

to evaluate various HV2 host-vector
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systems for HV3 certification will be
performed by contractors selected by
NIH. These contractors will repeat tests

performed by individuals proposing the

HV2 system and, in addition, will

conduct more extensive tests on
conditions likely to be encountered in

nature. The genotypic and phenotypic
traits of HV2 systems will be evaluated.

Tests on survival and transmissibility in

and on animals, including primates, will

be performed, as well as tests on
survival in certain specified natural

environments.

II-D-3. Distribution of-Certified Host-

Vectors. Certified HV2 and HV3 host-

vector systems (plus appropriate control

strains) must be obtained from the NIH
or its designees, one of whom will be the

investigator who developed the system.

NIH shall announce the availability of

the system by publication of notices in

appropriate journals.

Plasmid vectors will be provided in a

suitable host strain, and phage vectors

will be distributed as small-volume

lysates. If NIH propagates any of the

host strains or phage, a sample will be
sent to the investigator who developed

the system or to an appropriate

contractor, prior to distribution, for

verification that the material is free from
contamination and unchanged in

phenotypic properties.

In distributing the certified HV2 and
HV3 host-vector systems, NIH or its

designee will (i) send out a complete
description of the system; (ii) enumerate
and describe the tests to be performed
by the user in order to verify important

phenotypic traits; (iii) remind the user

that any modification of the system
necessitates independent approval of

the system by the NIH; and (iv) remind
the user of responsibility for notifying

ORDA of any discrepancies with the

reported properties or any problems in

the safe use of the system.

NIH may also distribute certified HVl
host-vector systems.

III. Containment Guidelines for Covered
Experiments

Part III discusses experiments covered

by the Guidelines. The reader must first

consult Part I, where listings are given of

prohibited and exempt experiments.

Containment guidelines for

permissible experiments are given in

Part III. Changes in these levels for

specific experiments (or the assignment
of levels to experiments not explicitly

considered here) may not be instituted

without the express approval of the

Director, NIH. (See Sections IV-E-l-b-
(l)-(a), IV-E-l-b-(l)-(b), IV-E-l-b-(2}-

(b), IV-E-l-b-(2)-(c), and IV-E-l-b-(3)-

(b)0

In the following classification of

containment criteria for different kinds

of recombinant DNAs, the stated levels

of physical and biological containment
are minimal for the experiments

designated. The use of higher levels of

biological containment
(HV3>HV2>HV1) is encouraged if they

are available and equally appropriate

for the purposes of the experiment.

Ill—0. Classification of Experiments
Using the E. coli K-12 Host- Vector
Systems. Most recombinant DNA
experiments currently being done
employ E. coli K-12 host-vector systems.

These are the systems for which we
have the most experience and
knowledge.
Some experiments using E. coli K-12

host-vector systems are prohibited (see

Section I-D).

Some experiments using E. coli K-12
host-vector systems are exempt from the

Guidelines (see Section I-E).

Other experiments using E. coli K-12
shall use Pi physical containment and,

except as specified in the last paragraph
of this section, an EK1 host-vector

system (i.e. (a) the host shall not contain

conjugation-proficient plasmids or

generalized transducing phages, and (b)

lambda or lambdoid bacteriophages or

non-conjugative plasmids shall be used
as vectors). For these experiments no
Memorandum of Understanding and
Agreement (MUA) as described in

Section IV-D-l-c need be submitted,

nor is any registration with NIH
necessary. However, for these

experiments, prior to their initiation,

investigators must submit to their

Institutional Biosafety Committee (IBC)

a registration document that contains a

description of (a) the source(s) of DNA,
(b) the nature of the inserted DNA
sequences, and (c) the hosts and vectors

to be used. This registration document
must be dated and signed by the

investigator and filed only with the local

IBC. The IBC shall review all such
proposals but such review is not

required prior to initiation of

experiments. An exception, however,
which does require prior review and
approval by the IBC is any experiment

in which there is a deliberate attempt to

have the E. coli K-12 efficiently express

any gene coding for a eukaryotic

protein.

Experiments involving the insertion

into E. coli K-12 of DNA from
prokaryotes that exchange genetic

information with E. coli by known
physiological processes will be
exempted from these Guidelines if they

appear on the "list of exchangers" set

forth in Appendix A (see Section I—E—4).

For those not on the Appendix A list

but which exchange genetic information
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[35] with E. coli, experiments may be
performed with any E. coli K-12 vector

(e.g. conjugative plasmid). When a non-

conjugative vector is used, the E. coli K-
12 host may contain conjugation-

proficient plasmids, either autonomous
or integrated, or generalized transducing

phages.

Ill—A. Classification ofExperiments
Using Certain HVl and HV2 Host-
Vector Systems. Certain HVl and HV2
host-vector systems are assigned

containment levels as specified in the

subsections of this Section III—A. Those
so classified as of publication of these

revised Guidelines are listed in

Appendix D. An updated list may be
obtained from the Office of

Recombinant DNA Activities, National

Institutes of Health, Bethesda, Maryland
20205.

It has been necessary, throughout this

section, to use Words and terms marked
with footnote reference numbers. The
footnootes (Part V) define more fully

what the terms denote.

III-A-4. Shotgun Experiments. These
experiments involve the production of

recombinant DNAs between the vector

and portions of the specified cellular

source, preferably a partially purified

fraction. Care should be taken either to

preclude or eliminate contaminating

micro-organisms before isolating the

DNA.
III-A-l-a. Eukaryotic DNA

Recombinants.
III-A-l-a-(l). Primates. P2 physical

containment + an HV2 host-vector or

P3 + HVl.
III-A-l-a-(2). Other Mammals. P2

physical containment -|- an HV2 host-

vector or P3 + HVl.
Ill—A—1—a—(3). Birds. P2 physical

containment + an HV2 host-vector, or

P3 + HVl.
III-A-l-a-(4). Cold-Blooded

Vertebrates. P2 physical containment +
an HVl host-vector or Pi + HV2. If the

eukaryote is known to produce a potent

polypeptide toxin, [34] the containment

shall be increased to P3 + HV2.
III-A-l-a-(5). Other Cold-Blooded

Animals and Lower Eukaryotes. This

large class of eukaryotes is divided into

two groups:

III-A-l-a-(5)-(a). Species that are

known to produce a potent polypeptide

toxin [34] that acts in vertebrates, or are

known pathogens listed in Class 2, [1] or

are known to carry such pathogens must
use P3 physical containment + an HV2
host-vector. When the potent toxin is

not a polypeptide and is likely not to be

the product of closely linked eukaryote

genes, containment may be reduced to

P3 + HVl or P2 + HV2. Species that

produce potent toxins that affect

invertebrates or plants but not
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vertebrates require P2 + HV2 or P3 +
HVl. Any species that has a

demonstrated capacity for carrying

particular pathogenic micro-organisms is

included in this group, unless the

organisms used as the source of DNA
have been shown not to contain those

agents, in which case they may be
placed in the following group. [2A]

III—A—1—a—(5)—(b). The remainder of

the species in this class including plant

pathogenic or symbiotic fungi that do
not produce potent toxins: P2 + HVl or

Pi + HV2. However, any insect in this

group must be either (i) grown under
laboratory conditions for at least 10

generations prior to its use as a source

of DNA, or (ii) if caught in the wild, must
be shown to be free of disease-causing

micro-organisms or must belong to a

species that does not carry micro-

organisms causing disease in

vertebrates or plants. [2A] If these

conditions cannot be met. experiments
must be done under P3 + HVl or P2 +
HV2 containment.

Ill—A—1—a—(6). Plants. P2 physical

containment + an HVl host-vector, or

Pi + HV2. If the plant source makes a

potent polypeptide toxin, [34] the

containment must be raised to P3
physical containment + an HV2 host-

vector. When the potent toxin is not a

polypeptide and is likely not to be the

product of closely linked plant genes,

containment may be reduced to P3 +
HVl or P2 + HV2. [2A]

III—A—1—b. Prokaryotic DNA
Recombinants. P2 + HVl or Pi + HV2
for experiments with phages, plasmids
and DNA from nonpathogenic
prokaryotes which do not produce
polypeptide toxins [34]. P3 + HV2 for

experiments with phages, plasmids and
DNA from Class 2 agents [1].

III-A-2-a. Viruses of Eukaryotes
(summary given in Table III; see also

exception given at asterisk at end of

Appendix D).

lII-A-2-a-( 1H a )• Nontransforming
viruses.

IlI-A-2-a-(l)-(a)-(/). Adeno-
Associated Viruses. Minute Virus of
Mice. Mouse Adenovirus (Strain FL).

and Plant Viruses. Pi physical

containment + and HVl host-vector
shall be used for DNA recombinants
produced with (i) the whole viral

genome, (ii) subgenomic DNA segments,
or (iii) purified cDNA copies of viral

mRNA. [37]

III-A-2-a-(l)-(a)-{2). Hepatitis B.

Ill—A—2—a—(1 )—( a )—(^)—{o ) . Pi physical

containment + an HVl host-vector shall

be used for purified subgenomic DNA
segments. [38]

III-A-2-a-(l)-{a)-{.2)-(i). P2 physical

containment + an HV2 host-vector, or
P3 + HVl, shall be used for DNA

recombinants produced with the whole
viral genome or with subgenomic
segments that have not been purified to

the extent required in footnote 38.

III-A-2-a-{l)-(a)-(2)-(c). P2 physical

containment + an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

DNA recombinants derived from
purified cDNA copies of viral mRNA.
[37]

III-A-2-a-(1 )-{a )-(.?). Other
Nontransforming Members of Presently

Classified Viral Families. [36]

III-A-2-a-(l)-(a)-(J)-(a). Pi physical

containment + an HVl host-

subgenomic DNA[38] segments or (ii)

purified cDNA copies of viral mRNA.
[37]

III—A—2—a—(1)—(a)—(5)—(ft). Pi physical

containment + an HVl host and a

vector certified for use in an HV2
system shall be used for DNA
recombinants produced with the whole
viral genome or with subgenomic
segments that have not been purified to

the extent required in footnote 38.

Ill—A—2—a—(1 )—(b). Tranforming
Viruses. [37A]

III—A—2—a—(1)—(b)—(7). Herpes Saimiri,

Herpes A teles, and Epstein Barr Virus.

[39]

III—A—2—a—(1)—(b)—(7)—(o). Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming
subgenomic DNA segments. [38]

III—A—2—a—(1 )—(b)—( 7 )—( A>). P2 physical

containment 4- an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

(i) DNA recombinants produced with
purified subgenomic DNA segments
containing an entire transforming gene

[38] or (ii) purified cDNA copies of viral

mRNA. [37]

HI—A—2—a—(1)—(b)—(7)—(c). P3 physical

containment + an HVl host-vector, or

P2 + HV2, shall be used for DNA
recombinants produced with the whole
viral genome or with subgenomic
segments that have not been purified to

the extent required in footnote 38.

III-A-2-a-(l)-(b)-{2). Other
Tranforming Members of Presently
Classified Viral Families. [36]

III-A-2-a-(l)-(b)-(2)-(o). Pi physical

containment -t- an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming
subgenomic DNA segments. [38]

III-A-2-a-(l)-(b)-(2)-(h). P2 physical

containment + an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

(i) DNA recombinants produced with the

whole viral genome, (ii) subgenomic
DNA segments containing an entire

transforming gene, (iii) purified cDNA

copies of viral mRNA, [37] or (iv)

subgenomic segments that have not

been purified to the extent required in

footnote 38.

III-A-2-a-(2). DNA Transcripts of
RNA Viruses.

Ill—A—2—a—(2)—(a). Retroviruses.

1 11—A—2—a—(2)—(a)— (7). Gibbon Ape,
Woolly Monkey, Feline Leukemia and
Feline Sarcoma Viruses. [39]

III—A—2—a—(a)—(2)—(7)—(a). Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming
subgenomic DNA segments. [38]

11 1—A—2—a— (2)— (a )—(7)— (A ) . P2 physical

containment + an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

DNA recombinants produced with

purified subgenomic DNA segments [38]

containing an entire transforming gene.

Ill—A—2—a—(2)—(a )—( 7 )—(c). P2 physical

containment -f an HV2 host-vector, or

P3 + HVl, shall be used for DNA
recombinants produced with (i) the

whole viral genome, (ii) purified cDNA
copies of viral mRNA, [37] or (iii)

subgenomic segments that have not

been purified to the extent required in

footnote 38.

III-A-2-a-(2)-(a)-(2). Other Members
of the Family Retroviridiae. [36]

III-A-2-a-(2)-{a)-(2)-(a). Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants
produced with purified nontransforming
subgenomic DNA segments. [38]

III-A-2-a-(2)-(a)-(2)-(b). P2 physical

containment -+ an HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

DNA recombinants produced with (i)

subgenomic DNA segments containing

an entire transforming gene, (ii) the

whole viral genome, or (iii) purified

cDNA copies of viral mRNA, [37] or (iv)

subgenomic segments that have not

been purified to the extent required in

footnote 38.

Ill—A—2—a—(2)—(b). Negative Strand
RNA Viruses. Pi physical containment

+ and HVl host-vector shall be used for

DNA recombinants produced with (i)

cDNA copies of the whole genome, (ii)

subgenomic cDNA segments, or (iii)

purified cDNA copies of viral mRNA.
[37]

III-A-2-a-(2)-(c). Plus-Strand RNA
Viruses.

Ill—A—2—a—(2)—(c)—(7). Types 1 and 2
Sabin Poliovirus Vaccine Strains and
Strain 17D (Theiler) of Yellow Fever
Virus. Pi physical containment + and
HVl host-vector shall be used for DNA
recombinants produced with (i) cDNA
copies of the whole viral genome, (ii)

subgenomic cDNA segments, or (iii)

[205 ]
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purified cDNA copies of viral mRNA. Strand RNA Viruses Belonging to

[37] Presently Classified Viral Families. [36]
III-A-2-a-(2)-(c)-{2). Other Plus-

Table III.—Recommended Containment lor Cloning of Viral ONA or cDNA in Certain HV1 and HV2 Systems
Specified in Appendix D

[See text for full details]

Type of viral DNA segment to be cloned

Virus class Subgenom»cl38] Genomic*

cONA from viral

mRNAC37]
Segment

Nontransforming containing an Nonsegmented Segmented
segment entire genome genome

transforming

gene

DNA

Nontransforming
viruses

AAV, MVM, Mouse Adeno (Strain FL)... PI + HV1
Plant Viruses .. .. P.1+HV1
Hepatitis B Pi + HVl [38]....

Ottier .. PI + HV1[38]..„

Transforming Viruses

P1+HV1.
PI +HV1
P2+ HV2 Of

P3 + HV1.

PI +HV1CVC40]

Herpes Satnwi. K Ateles and PI +HV1 [38].... P2 + HV1CV[40] P2 + HV2 or

EBV[39J. or P3+ HV1.
P3 + HVU38],

Other PI + HV1[38].... P2 + HV1CV[40] P2 + HV1CV[40]
or P3 + HV1. or P3 + HV1.

PI +HV1
PI +HV1
P2 + HV1CVt40]

or P3+ HV1
PI + HVl

P2 + HV1CV[40]
or P3 + HV1

P2 4 HV1CV[40]
or P3 + HV1

RNA

Retroviruses

Gibbon Ape. WooHy Monkey FeLV and

FeSV[39].

Negative-Strand RNA

Plus-Strand RNA

Types 1 and 2 Sabin Polio, 17D Yellow

Fever Vaccine Strains

Other ..

Double-Stranded RNA
Plant Viruses -fViroids

Intracellular Viral DNA

PI + HV1 [38].... P2 + HV1CVr40] P2 + HV2 or

or P3+ HV1.
P3-I-HV1 [38],

P1+HV1[38]...*P2 + HV1CV[40] P2 + HV1CV[401
Of P3 + HV1. or P3 + HV1.

P1+HV1 PI +HV1 PI +HV1 ..

Pi + HVl PI + HVl .....

PI + HVU38].... .. P2-fHVlCV[40]
or P3 + HV1.

P1+HV1 P1+HV1
PI+HVt - - Pt + HVI. PI +HV1
See text See text See text

P2 + HV2 or

P3 + HV1

P2 + HV1CV[40]
or P3 + HV1

Pi +HV1

Pi + HVl

P2 + HV1CV[40]
Of P3 + HV1

P1+HV1
PI + HVl

*See exception given at asterisk at end of Appendix D.

III-A-2-a-(2)-(c)-(2H°)- Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants

produced with purified subgenomic
cDNA segments.[38]

III-A-2-a-(2)-(c)-(2)-{6 ) . P2 physical

containment + and HVl host and a

vector certified for use in an HV2
system, or P3 + HVl, shall be used for

DNA recombinants produced with (i)

cDNA copies of the whole genome, or

(ii) purified cDNA copies of viral

mRNA. [37]

III-A-2-a-(2)-(d). Double-Stranded
Segmented RNA Viruses. Pi physical

containment + an HVl host-vector shall

be used for DNA recombinants

produced with (i) mixtures of

subgenomic cDNA segments, [ii] a

specific subgenomic cDNA segment, or

(iii) purified cDNA copies of viral

mRNA.[37]

III-A-2-a-(2)-(e). RNA Plant Viruses

and Plant Viroids. PI physical

containment + an HVl host-vector shall

be used for DNA recombinants

produced with (i) cDNA copies of the

whole viral genome, (ii) subgenomic

cDNA segments, or (iii) purified cDNA
copies of viral mRNA. [37]

III-A-2-a—(3). Intracellular Viral

DNA. Physical and biological

containment specified for shotgun

experiments with eukaryotic cellular

DNA [see Section III—A—(1)—(a)] shall be

used for DNA recombinants produced

with integrated viral DNA or viral

genomes present in infected cells.

III-A-2-b. Eukaryotic Organelle

DNAs. P2 physical containment + an

HVl host-vector, or PI + HV2, for

mitochondrial or chloroplast DNA from

eukaryotes when the organelle DNA has

been obtained from isolated organelles.

[206]

Otherwise, the conditions given for

shotgun experiments apply.

IIl-A-2-c. Prokaryotic-Plasmid and
Phage DNAs. The containment levels

required for shotgun experiments with

DNA from prokaryotes apply to then-

plasmids or phages (See Section III—A—

1—b.)
III-A-3. Lowering of Containment

Levels for Characterized or Purified

DNA Preparations and Clones. Many of

the risks which might conceivably arise

from some types of recombinant DNA
experiments, particularly shotgun

experiments, would result from the

inadvertent cloning of a harmful

sequence. Therefore, in cases where the

risk of inadvertently cloning the

“wrong” DNA is reduced by prioi

enrichment for the desired piece, or in

which a clone made from a random
assortment of DNAs has been purified

and the absence of harmful sequences

established, the containment conditions

for further work may be reduced. The
following section outlines the

mechanisms for such reductions.

III-A-3-a. Purified DNA Other than

Plasmids, Bacteriophages, and Other

Viruses. The formation of DNA
recombinants from cellular DNAs that

have been purified[41] and in which the

absence of harmful sequences has been

established[3] can be carried out under

lower containment conditions than used

for the corresponding shotgun

experiment. [42] The containment may
be decreased one step in physical

containment ^4—P3; P3—*P2; P2—»Pl)

while maintaining the biological

containment specified for the shotgun

experiment, or one step in biological

containment (HV3—HV2; HV2—HVl)
while maintaining the specified physical

containment. The institutional biosafety

committee (IBC) must review such a

reduction and the approval of the IBC

and of the NIH must be secured before

such a reduction may be put into effect.

III-A-3-b. Characterized Clones of

DNA Recombinants. When a cloned

DNA recombinant has been rigorously

characterized and the absence of

harmful sequences has been established

(3), experiments involving this

recombinant DNA may be carried out

under lower containment conditions,

with the prior approval of the IBC and of

NIH.
Ill—B. Experiments with Prokaryotic

Host- Vectors Other Than E. coli K-12
III—B—1. HVl and HV2 Systems.

Certain certified HVl and HV2 host-

vector systems appear in Appendix D.

The containment levels for these

systems are given in the subsections of

Section III—A. Other systems in the
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future may be certified as HVl and HV2.
At the time of certification, the

classification of containment levels for

experiments using them will be assigned

by NIH.
Ill—B—2. Return ofDNA Segments to

Prokaryotic Non-HVl Host of Origin.

Certain experiments involving those

prokaryotes that exchange genetic

information with E. coli by known
physiological processes will be exempt
from these Guidelines if they appear on
the "list of exchangers" set forth in

Appendix A (see Section I—E—4). For a

prokaryote which can exchange genetic

information[35) with E. coli under
laboratory conditions but which is not

on the list (Host A), the following type of

experiment may be carried out under Pi

conditions without Host A having been
approved as an HVl host: DNA from
Host A may be inserted into a vector

and propagated in E. coli K-12 under Pi

conditions. Subsequently, this

recombinant DNA may be returned to

Host A by mobilization, transformation,

or transduction and may then be
propagated in Host A in any desired

vector under Pi conditions.

For a prokaryote which does not

exchange genetic information with E.

coli (Host B). the following type of

experiment may be carried out without
Host B having been approved as an HVl
host: DNA from Host B may be inserted

into a lambdoid phage vector or into a

vector from a certified EK2 host-vector

system and propogated in E. coli K-12
under Pi conditions. Subsequently, this

recombinant DNA may be returned to

Host B and propagated in Host B under
Pi conditions. [43]

III—B—3. Non-HVl Systems.
Containment levels for other classes of

experiments involving non-HVl systems
may be approved by the Director, NIH.
(See Sections IV-E-l-b-(lMb). IV-E-1-
b—(2)— (c). and IV-E-l-b-(3)-(b).)

In those cases where genetic

exchange has not been demonstrated
between two bacterial species A and B,

neither of which is known to be
pathogenic for man, animals, or plants,

recombinant DNA experiments
' involving only A and B can be
‘ conducted under P3 containment. [2A]

III—C. Experiments with Eukaryotic
Host-Vectors.

Ill—C—1 . Vertebrate Host-Vector
Systems.[44j (Summary given in Table
IV).

III-C-1-a. Polyoma Virus.

Ill—C—1—a—(1). Productive Virus-Cell

Interactions.

Ill—C—1—a—(1 )

—

(a). Defective or whole
polyoma virus genomes, with
appropriate helper, if necessary, can be
used in P2 conditions to propagate DNA
sequences:

III—C—1—a—( 1
)—(a )—( J ) . from bacteria of

class 1 or class 2[1] or their phages or

plasmids, except for those that produce
potent polypeptide toxins;[34]

III—C—1—a—{ 1 }—(a )—(^) . from mice:

III—C—1—a—{ 1 )—

(

a )—
(J) . from eukaryotic

organisms that do not produce potent

polypeptide toxins, [34] provided that the

DNA segment is > 99% pure.

IlI-C-l-a-(l)-(b). Defective polyoma
genomes, with appropriate helper, if

necessary, can be used in P2 conditions

for shotgun experiments to propagate
DNA sequences from eukaryotic

organisms that do not produce potent

polypeptide toxins. [34]

III-C-l-a-(lMc). Whole virus

genomes with appropriate helper, if

necessary, can be used in P3 conditions

for shotgun experiments to propagate

DNA sequences from eukaryotic

organisms that do not produce potent

polypeptide toxins. [34]

III—0—1—a—(1 )—(d). Experiments
involving the use of defective polyoma
virus genomes to propagate DNA
sequences from eukaryotic viruses will

be evaluated by NIH on a case-by-case

basis[45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

Ill—C—1—a—(2). Nonproductive Virus-

Cell Interactions. Defective or whole
polyoma virus genomes can be used as

vectors in P2 conditions when
production of viral particles cannot
occur (e g., transformation of

nonpermissive cells or propagation of an
unconditionally defective recombinant
genome in the absence of helper),

provided the inserted DNA sequences
are not derived from eukaryotic viruses.

In the latter case, such experiments will

be evaluated by NIH on a case-by-case
basis[45] and will be conducted under
the prescribed physcial and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

Ill—C—1—b. Simian Virus 40.

Ill—C—1—b—(1 ). Productive Virus-Cell

Interactions.

III-C-l-b-(lHa). SV40 DNA.
rendered unconditionally defective by a

deletion in an essential gene, with

appropriate helper, can be used in P2
conditions to propagate DNA sequences
from:

III—C—1—b—(1)—(a)—(7). bacteria of Class

1 or Class 2,[1] or their phages or

plasmids, except for those that produce
potent polypeptide toxins: [34]

III-C-l-b-(l)-fa)-(2). uninfected

African green monkey kidney cell

cultures.

Ill—C—1—b—(1 )—(b). SV40 DNA,
rendered unconditionally defective by a

deletion in an essential gene, with an
appropriate helper, can be used in P3

[207 ]

conditions to propagate DNA sequences
from eukaryotic organisms that do not

produce potent polypeptide toxins[34]

(shotgun experiments or purified DNA).
Ill—C—1—b—(1 )—(c). Experiments

involving the use of defective SV40
genomes to propagate DNA sequences
from eukaryotic viruses will be
evaluated by NIH on a case-by-case

basis[45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3Hc).)
Ill—C—1—b—(2). Nonproductive Virus-

Cell Interactions. Defective or whole
SV40 genomes can be used as vectors in

P2 conditions when production of viral

particles cannot occur (e.g.,

transformation of nonpermissive cells or

propagation of an unconditionally

defective recombinant genome in the

absence of helper), provided the

inserted DNA sequences are not derived

from eukaryotic viruses. In the latter

case, such experiments will be
evaluated by NIH on a case-by-case
basis [45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
III-C-l-c. Human Adenoviruses 2 and

5.

Ill—C—1—c—(1 ). Productive Virus-Cell

Interactions.

1 1 1—C—1—c—( 1 }—(a ) . Human
adenoviruses 2 and 5, rendered
unconditionally defective by deletion of

at least two essential genes, with

appropriate helper, can be used in P3

conditions to propagate DNA sequences
from:

III—C—1—c—(1 )—(a)—(7). bacteria of Class

1 or Class 2[1] or their phages or

plasmids except for those that produce
potent polypeptide toxins;[34]

III—C—1—c—(1)—(a)—(^). eukaryotic

organisms that do not produce potent

polypeptide toxins[34] (shotgun

experiments or purified DNA).
Ill—C—1—c—(1)—(b). Experiments

involving the use of unconditionally

defective human adenovirus 2 and 5

genomes to propagate DNA sequences
from eukaryotic viruses will be
evaluated by NIH on a case-by-case

basis[45] and will be conducted under
the prescribed physical and biological

contaninment conditions. (See Section

IV-E-l-b-(3 )-(c)
.

)

III-C-l-c-{2). Nonproductive Virus-

Cell Interactions. Defective or whole
human adenovirus 2 and 5 genomes can
be used as vectors in P2 conditions

when production of viral particles

cannot occur (e.g., transformation of

nonpermissive cells or propagation of an
unconditionally defective recombinant
genome in the absence of helper),

provided the inserted DNA sequences
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are not derived from eukaryotic viruses.

In the latter case, such experiments will

be evaluated by NIH on a case-by-case

basis[45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV—E—1—b—(3)—(c).)
III-C-1-d. Murine Adenovirus Strain

FL.

Ill—C—1—d—(1). Productive Virus-Cell

Interactions.

Ill—C—1—d—(1)—(a). Unconditionally

defective murine adenovirus strain FL
genomes, with appropriate helper, can
be used in P2 conditions to propagate

DNA sequences from:

III—C—1—d—(1)—(a)— bacteria of Class

1 or Class 2[1] or their phages or

plasmids except for those that produce
potent polypeptide toxins;[34]

III-C-l-d-(l)-(a)-(2}. eukaryotic

organisms that do not produce potent

polypeptide toxins[34] (shotgun

experiments or purified DNA).
Ill—C—1—d—(1)—(b). Experiments

involving the use of whole murine
adenovirus strain FL genomes to

propagate DNA sequences from
prokaryotic or eukaryotic organisms will

be evaluated by NIH on a case-by-case

basis[45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

Ill-C-l-d-l-(c). Experiments
involving the use of unconditionally

defective murine adenovirus strain FL
genomes to propagate DNA sequences
from eukaryotic viruses will be
evaluated by NIH on a case-by-case

basis [45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

Ill—C—1—d—(2). Nonproductive Virus-

Cell Interactions. Defective or whole
murine adenovirus strain FL genomes
can be used as vectors in P2 conditions

when production of viral particles

cannot occur (e.g., transformation of

nonpermissive cells or propagation of an
unconditionally defective recombinant
genome in the absence of helper),

provided the inserted DNA sequences
are not derived from eukaryotic viruses.

In the latter case, such experiments will

be evaluated by NIH on a case-by-case

basis [45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

III-C-1-e. All Other Potential Viral

Vectors.

Ill—C—1—e—(1). Experiments involving

recombinant DNA molecules containing

viral DNA segments consisting of 25% or

less of the virus genome can be done:
III—C—1—e—(1 )—(a) . In P2 conditions

when the recombinant DNA is to be

integrated into the cell genome or is

known to replicate as a plasmid in cells

in culture, provided the additional DNA
sequences are not derived from a

eukaryotic virus. In the latter case, such

experiments will be evaluated by NIH
on a case-by-case basis [45] and will be
conducted under the prescribed physical

and biological containment conditions.

(See Section IV—E—1—b—(3)—(c).)
III-C-l-e-(l)-(b). Under physical and

biological containment conditions to be

determined by NIH [45] when a viral

helper will be used to propagate DNA
sequences from prokaryotic or

eukaryotic organisms. (See Section IV-
E—1—b—(3)—(c).)

III-C-l-e-(2). Experiments involving

the use of other whole or defective virus

genomes to propagate DNA sequences
from prokaryotic or eukaryotic

organisms (and viruses), or as vectors to

transform nonpermissive cells, will be

evaluated by NIH on a case-by-case

basis [45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3)-(c).)

NIH will also review on a case-by-

case basis [45] all experiments involving

the use of virus vectors in animals and
will prescribe the physical and
biological containment conditions

appropriate for such studies. (See

Section IV-E-l-b-(3)-(c).)

Ill—C—1—f. Nonviral Vectors.

Organelle, plasmid, and chromosomal
DNAs may be used as vectors. DNA
recombinants formed between such
vectors and host DNA, when propagated
only in that host (or a closely related

strain of the same species), are exempt
from these Guidelines (see Section I-E).

DNA recombinants formed between
such vectors and nonviral DNA from
cells other than the host species require

only Pi physical containment for cells in

culture since vertebrate cells in tissue

culture inherently exhibit a very high

level of containment. Recombinants
involving viral DNA or experiments
which require the use of the whole
animals will be evaluated by NIH on a

case-by-case basis [45].

Ill—C—2. Invertebrate Host-Vector
Systems.

III-C-2-a. Insect Viral Vectors. As
soon as information becomes available

on the host range restrictions and on the

infectivity, persistence, and integration

of the viral DNA in vertebrate and
invertebrate cells, experiments involving

the use of insect viruses to propagate

DNA sequences will be evaluated by
NIH on a case-by-case basis [45] and
will be conducted under the

recommended physical containment
conditions. (See Section IV-E-l-b-(3)-

(c)0

Ill—C—2—b. Nonviral Vectors.

Organelle, plasmid, and chromosomal
DNAs may be used as vectors. DNA
recombinants formed between such
vectors and host DNA, when propagated

only in that host (or a closely related

strain of the same species), are exempt
from these Guidelines (see Section I-E).

DNA recombinants formed between
such vectors and DNA from cells other

than the host species require Pi physical

containment for invertebrate cells in

culture since invertebrate cells in culture

inherently exhibit a very high level of

containment. Experiments which require

the use of whole animals will be
evaluated by NIH on a case-by-case

basis [45],

III—C—3. Plant Viral Host-Vector
Systems. The DNA Plant viruses which
could currently serve as vectors for

cloning genes in plants and plant cell

protoplasts are Cauliflower Mosaic
Virus (CaMV) and its close relatives

[2A] which have relaxed circular

double-stranded DNA genomes with a

molecular weight of 4.5 X10 6
, and Bean

Golden Mosaic Virus (BGMV) and
related viruses with small (<10 6

daltons) single-stranded DNA genomes.
CaMV is spread in nature by aphids, in

which it survives for a few hours?

Spontaneous mutants of CaMV which
lack a factor essential for aphid

transmission arise frequently. BGMV is

spread in nature by whiteflies, and
certain other single-stranded DNA plant

viruses are transmitted by leafhoppers.

The DNA plant viruses have narrow
host ranges and are relatively difficult to

transmit mechanically to plants. For this

reason, they are most unlikely to be
accidentally transmitted from spillage of

purified virus preparations.

When these viruses are used as

vectors in intact plants, or propagative

plant parts, the plants shall be grown
under Pi conditions—that is, in either a

limited access greenhouse or plant

growth cabinet which is insect-

restrictive, preferably with positive air

pressure, [2A] and in which an insect

fumigation regime is maintained. Soil,

plant pots, and unwanted infected

materials shall be removed from the

greenhouse or cabinet in sealed insect-

proof containers and sterilized. It is not

necessary to sterilize run-off water from
the infected plants, as this is not a

plausible route for secondary infection.

When the viruses are used as vectors in

tissue cultures or in small plants in

axenic cultures, no special containment

is necessary. Infected plant materials

which have to be removed from the

greenhouse or cabinet for further

research shall be maintained under
insect-restrictive conditions. These
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measures provide an entirely adequate

degree of containment. They are similar

to those required in many countries for

licensed handling of “exotic” plant

viruses.

The CaMV strain used as a cloning

vector shall be a mutant that lacks the

aphid transmission factor.

The viruses or their DNA may also be
useful as vectors to introduce genes into

plant protoplasts. The fragility of plant

protoplasts combined with the

properties of the viruses provides

'CBC - case by case (45).

**See text

III—C—4. Plant Host- Vector Systems
Other than Viruses. Organelle, plasmid,

and chromosomal DNAs may be used as

vectors. DNA recombinants formed
between such vectors and host DNA.
when propagated only in that host (or a

closely related strain of the same
species), are exempt from these

Guidelines (see Section I-E). DNA
recombinants formed between such
vectors and DNA from cells other than
the host species require P2 physical

containment. The development of host-

vector systems that exhibit a high level

of biological containment, such as those

using protoplasts or undifferentiated

cells in culture, permit [2A] a decrease
in the physical containment to Pi.

Intact plants or propagative plant

parts which cannot be grown in a

standard P2 laboratory because of their

adequate safety. Since no risk to the

environment from the use of the DNA
plant virus/protoplast system is

envisaged, no special containment is

necessary, except as described in the

following paragraph.

Experiments involving the use of plant

virus genomes to propagate DNA
sequences from eukaryotic viruses will

be evaluated by NIH on a case-by-case

basis[45] and will be conducted under
the prescribed physical and biological

containment conditions. (See Section

IV-E-l-b-(3Hc).)

large size may be grown under the Pi

conditions described above in Section

III—C—3, except that (i) sterilization of

run-off water is required where this is a

plausible route for secondary infection

and (ii) the standard P2 practices are

adopted for microbiological work.
Ill—C—5. Fungal or Similar Lower

Eukaryotic Host- Vector Systems.
Certain certified HVl and HV2 host-

vector systems appear in Appendix D.

The containment levels for these

systems are given in the subsections of

Section III-A. Other systems in the

future may be certified as HVl and HV2.
At the time of certification, they may be
added to Appendix D (and thus the

containment levels for their use will be
those of the subsections of Section III—

A). Alternatively, at the time of their

certification, another classification of

containment levels for experiments

using them may be assigned by NIH.
In addition to the experiments

described above, the following

experiments may be carried out without

the eukaryotic host (Host C) having

been approved as an HVl host: DNA
from Host C may be inserted into

lambdoid phage vector or into a vector

from a certified EK2 host-vector system
and propagated in E. coli K-12 under Pi

conditions. Subsequently, this

recombinant DNA may be returned to

Host C and propagated there under PI

conditions. [43]

Containment levels for other classes

of experiments involving non-HVl
systems may be expressly approved by
the Director, NIH. (See Sections IV-E-1-
b-(lHb). IV-E-l-b-(2)-{c). and IV-E-1-
b—(3)—(b).)

Ill—C—6. Return ofDNA Segments to a
Higher Eukaryotic Host of Origin. DNA
from a higher eukaryote (Host D) may
be inserted into a lambdoid phage
vector or into a vector from a certified

EK2 host-vector system and propagated
in E. coli K-12 under Pi containment
conditions. Subsequently, this

recombinant DNA may be returned to

Host D and propagaged under
conditions of physical containment
comparable to PI and appropriate to the

organism under study. [2A]

III—C—7. Transfer of cloned DNA
Segments to Eukaryotic Organisms

III-C-7-a. Transfer to Non-human
Vertebrates. DNA from any
nonprohibited source [Section I-D],

except for greater than one quarter of a

eukaryotic viral genome, which has
been cloned and propagated in E. coli

under Pi conditions, may be transferred

with the E. coli vector used for cloning

to any eukaryotic cells in culture or to

any non-human vertebrate organism and
propagated under conditions of physical

containment comparable to Pi and
appropriate to the organism under study

[2A], Transfers to any other host will be
considered by the RAC on a case-by-

case basis [45].

III-C-7-b. Transfer to Higher Plants.

DNA from any nonprohibited source

[Section I-D] which has been cloned

and propagated in E. coli under Pi

conditions, may be transferred with the

E. coli vector used for cloning to any
higher plant organisms (Angiosperms
and Gymnosperms) and propagated

Table IV—Recommended Containment tor Recombinant DNA Research Using Eukaryotic Viral Vectors

(See text for lull details)

vector DNA

Productive virus-cefl interactions

Non-

productive

vuus-cetl

inter-

actions

(46)

Type oi DNA insert

Prokaryotic

Shotgun Purified

Eukaryotic

Shotgun

Punned

(47]

Eukaryotic

waf
Natural

host

Other

1 Potyom*
P2 P2 P2 P3 P2 CBC* P2

Deleted Genome ...... P2 . P2 P2 P2 . P2 CBC* P2

2 SV40
P2

Deleted Genome P2 P2 P2 P3 P3 CBC* P2
3 Human Ad2 Ad5 Dieted Genome P3 P3 P3 P3 P3 CSC* ... P2
4 Mouse Adenovirus: (Strain FI)

Intact Genome CBC* ... CBC* _. CBC* ._ CBC* — CBC* CBC* _ P2
Deleted Ganome P2 P2 P2 P2 P2 CBC* . . P2

5 Insect Viruses . . CBC* CBC* .... C8C* CBC* CBC* CBC*iaIi« (**) (••) (••) (*•)... I**). .. . CBC* ,..

7 All otner potential Viral Vectors C8C* CBC* CBC* CBC* CBC* CBC* CBC*

[209 ]



69224 Federal Register / Vol. 44, No. 232 / Friday, November 30, 1979 / Notices

under conditions of physical

containment comparable to Pi and
appropriate to the organism under study

[2A]. Intact plants or propagative plant

parts may be grown under Pi conditions

described under Section II1-C-3.

Containment must be modified to ensure

that the spread of pollen, seed or other

propagules is prevented. This can be
accomplished by conversion to negative

pressure in the growth cabinet or

greenhouse or by physical entrapment
by “bagging" of reproductive structures.

Transfers to any other plant organisms
will be considered on a case-by-case

basis [45].

Ill—D. Complementary DNAs. Specific

containment levels are given in Section

III-A-2-a (see also last column of Table
III) for complementary DNA (cDNA) of

viral mRNA. For the other Sections of

the Guidelines, where applicable,

cDNAs synthesized in vitro are included

within each of the above classifications.

For example, cDNAs formed from
cellular RNAs that are not purified and
characterized are included under III-A-

1, shotgun experiments; cDNAs formed
from purified and characterized RNAs
are included under IH—A—3; etc.

Due to the possibility of nucleic acid

contamination of enzyme preparations

used in the preparation of cDNAs, the

investigator must employ purified

enzyme preparations that are free of

viral nucleic acid.

III—E. Synthetic DNAs. If the synthetic

DNA segment is likely to [2A] yield a

potentially harmful polynucleotide or

polypeptide (e.g., a toxin or a

pharmacologically active agent), the

containment conditions must be as

stringent as would be used for

propagating the natural DNA
counterpart.

If the synthetic DNA sequence codes
for a harmless product, [2A] it may be
propagated at the same containment
level as its purified natural DNA
counterpart. For example, a synthetic

DNA segment which corresponds to a

nonharmful gene of birds, to be
propagated in Saccharomyces
cerevisiae, would require P2 physical

containment plus an HV1 host-vector, or

P1 + HV2.
If the synthetic DNA segment is not

expressed in vivo as a polynucleotide or

polypeptide product, the organisms
containing the recombinant DNA
moleoele are exempt [4] from the

Guidelines.

IV. Roles and Responsibilities

IV-A. Policy. Safety in activities

involving recombinant DNA depends on
the individual conducting them. The
Guidelines cannot anticipate every
possible situation. Motivation and good

judgement are the key essentials to

protection of health and the

environment.

The Guidelines are intended to help

the Institution, the Institutional

Biosafety Committee (IBC), the

Biological Safety Officer, and the

Principal Investigator determine the

safeguards that should be implemented.

These Guidelines will never be complete
or final, since all conceivable

experiments involving recombinant
DNA cannot be forseen. Therefore, it is

the responsibility of the Institution and
those associated with it to adhere to the

purpose of the Guidelines as well as to

their specifics.

Each Institution (and the IBC acting

on its behalf) is responsible for ensuring

that recombinant DNA activities comply
with the Guidelines. General recognition

of institutional authority and
responsibility properly establishes

accountability for safe conduct of the

research at the local level.

The following roles and
responsibilities constitute an
administrative framework in which
safety is an essential and intergral part

of research involving recombinant DNA
molecules. Further clarifications and
interpretations of roles and
responsibilities will be issued by NIH as

necessary.

IV-B. General Applicability. The
Guidelines are applicable to all

recombinant DNA research within the

United States or its territories which is

conducted at or sponsored by an
Institution that receives any support for

recombinant DNA research from NIH.
This includes research performed by
NIH directly.

An individual receiving support for

research involving recombinant DNA
must be associated with or sponsored
by an Institution that can and does
assume the responsibilities assigned in

these Guidelines.

The Guidelines are also applicable to

projects done abroad if they are

supported by NIH funds. If the host

country, however, has established rules

for the conduct of recombinant DNA
projects, then a certificate of compliance
with those rules may be submitted to

NIH in lieu of compliance with the NIH
Guidelines. NIH reserves the right to

withhold funding if the safety practices

to be employed abroad are not

reasonably consistent with the NIH
Guidelines.

IV-C. General Definitions. The
following terms, which are used
throughout the Guidelines, are defined

as follows:

IV-C-1. “DNA” means
deoxyribonucleic acid.

IV-C-2. “Recombinant DNA” or

"recombinant DNA molecules” means
either (i) molecules which are

constructed outside living cells by
joining natural or synthetic DNA
segments to DNA molecules that can
replicate in a living cell, or (ii) DNA
molecules which result from the

replication of a molecule described in (i)

above.
IV-C-3. "Memorandum of

Understanding and Agreement" or

“MUA" is a document that (i) provides

to NIH or other Federal funding agency
an Institution’s certification that the

recombinant DNA research project

complies with the NIH Guidelines and
(ii) contains other essential data as

required in the Administrative Practices

Supplement.
IV-C-4. “Institution" means any

public or private entity (including

Federal, State, and local government
agencies).

IV-C-5. "Institutional Biosafety

Committee” or “IBC" means a

committee that (i) meets the

requirements for membership specified

in Section IV-D-2, and (ii) reviews,

approves, and oversees projects in

accordance with the responsibilities

defined in Sections IV-D-2 and -3.

IV-C-6. "NIH Office of Recombinant
DNA Activities” or “ORDA” means the

office within NIH with responsibility for

(i) reviewing and coordinating all

activities of NIH related to the

Guidelines, and (ii) performing other

duties as defined in Section IV-E-3.
IV-C-7. "Recombinant DNA Advisory

Committee” or "RAC" means the public

advisory committee that advises the

Secretary, the Assistant Secretary for

Health, and the Director of the National

Institutes of Health concerning

recombinant DNA research. The RAC
shall be constituted as specified in

Section IV-E-2.
IV-C-6. “Director, NIH" or “Director”

means the Director of the National

Institutes of Health and any other officer

or employee of NIH to whom authority

has been delegated.

IV-C-9. “Federal Interagency

Advisory Committee on Recombinant
DNA Research” means the committee
established in October 1976 to advise

the Secretary, HEW, the Assistant

Secretary for Health, and the Director,

NIH, on the coordination of those

aspects of all Federal programs and
activities which relate to recombinant
DNA research.

IV-C-10. "Administrative Practices

Supplement” or “APS” means a

publication to accompany the NIH
Guidelines specifying administrative

procedures for use at NIH and at

Institutions.
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IV-C-11. “Laboratory Safety

Monograph” or "LSM” means a

publication to accompany the NIH
Guidelines describing practices,

equipment, and facilities in detail.

IV-D. Responsibilities of the

Institution

IV-D-1. Each Institution conducting or

sponsoring recombinant DNA research

covered by these Guidelines is

responsible for ensuring that the

research is carried out in full conformity
with the provisions of the Guidelines. In

order to fulfill this responsibility, the

Institution shall:

IV-D-l-a. Establish and implement
policies that provide for the safe

conduct of recombinant DNA research

and that ensure compliance with the

Guidelines. The Institution, as part of its

general responsibilities for implementing
the Guidelines, may establish additional

procedures, as deemed necessary, to

govern the Institution and its

components in the discharge of its

responsibilities under the Guidelines.

This may include (i) statements

formulated by the Institution for general

implementation of the Guidelines and
(ii) whatever additional precautionary
steps the Institution may deem
appropriate.

IV-D-l-b. Establish an Institutional

Biosafety Committee (IBC) that meets
the requirements set forth in Section IV-
D-2 and carries out the functions

detailed in Section IV-D-3.
IV-D-l-c. Submit, for each

recombinant DNA project that meets
with its approval, a Memorandum of

Understanding and Agreement (MUA) to

the funding agency for approval and
registration. (NOTE: No MUA is

required for experiments described in

Section III—O.) All projects, however,
can proceed upon IBC approval (before

submission of the MUA to the funding
agency) except for the following, which
require prior approval by NIH (or other

funcing agency designated by NIH for

this purpose):

IV-D-l-c-(l). Projects for which
containment levels are not specified by
the Guidelines or NIH,

IV-D-l-c-{2). Projects requiring P4
containment,

IV-D-l-c-(3). Reductions of

containment levels for characterized or

purified DNA preparations or clones
(see Section II-A-3),

IV-D-l-c-{4). The first project

conducted in a facility at P3
containment, or

IV-D-l-c-(5). The first project

conducted by an Institution.

Note.—The MUA shall be submitted to the

funding agency within 30 days of the IBC
approval. If the funding agency does not
routinely register recombinant DNA projects

with NIH. the MUA must be submitted to

NIH as well as to the funding agency.

Authority to submit MUAs (or addenda) for

which prior approval is not required may be
delegated to the IBC chairperson. All MUAs
that require NIH approval before the work
can proceed shall be submitted to the NIH by
the institutional official to whom the IBC is

responsible.

IV-D-l-d. Take appropriate action to

bring protocols into compliance when
advised by NIH or other funding agency
that IBC-approved projects do not

conform to standards set forth in the

Guidelines. This responsibility may be
delegated to the IBC. (See

Administrative Practices Supplement for

further details).

IV-D-l-e. If the Institution is engaged
in recombinant DNA research at the P3
or P4 containment level, appoint a

Biological Safety Officer (BSO). who
shall be a member of the IBC and carry

out the duties specified in Section IV-D-
4.

IV-D-1-f. Require that investigators

responsible for research covered by
these Guidelines comply with the

provisions of Section IV-D-5, and assist

investigators to do so.

rV-D-l-g. Ensure appropriate training

for the IBC chairperson and members,
the BSO, Principal Investigators (Pis),

and laboratory staff regarding the

Guidelines, their implementation, and
laboratory safety. Responsibility for

training IBC members may be carried

out through the IBC chairperson.

Responsibility for training laboratory

staff may be carried out through the PI.

The Institution is responsible for seeing

that the PI has sufficient training, but

may delegate this responsibility to the

IBC.

IV-D-l-h. Determine the necessity, in

connection with each project, for health

surveillance of recombinant DNA
research personnel, and conduct, if

found appropriate, a health surveillance

program for the project. [The Laboratory
Safety Monograph (LSM) discusses

various possible components of such a

program—for example, records of agents

handled, active investigation of relevant

illnesses, and the maintenance of serial

serum samples for monitoring serologic

changes that may result from the

employees’ work experience. Certain

medical conditions may place a

laboratory worker at increased risk in

any endeavor where infectious agents

are handled. Examples given in the LSM
include gastrointestinal disorders and
treatment with steroids,

immunosuppressive drugs or antibiotics.

Workers with such disorders or

treatment should be evaluated to

determine whether they should be
engaged in research with potentially

[211 ]

hazardous organisms during their

treatment or illness.)

IV-D-l-L Report within 30 days to

ORDA any significant problems with

and violations of the Guidelines and
significant research-related accidents

and illnesses, unless the institution

determines that the PI or EBC has done
so.

IV-D-2. Membership and Procedures

of the IBC. The Institution shall

establish an Institutional Biosafety

Committee (IBC) meeting the following

requirements:

IV-D-2-a. The IBC shall comprise no
fewer than five members so selected

that they collectively have experience

and expertise in recombinant DNA
technology and the capability to assess

the safety of recombinant DNA research

experiments and any potential risk to

public health or the environment. At leat

two members (but not less than 20

percent of the membership of the

committee) shall not be affiliated with
the Institution (apart from their

membership on the IBC) and shall

represent the interest of the surrounding

community with respect to health and
protection of the environment. Members
meet this requirement if, for example,
they are officials of State or local public

health or environmental protection

agencies, members of other local

governmental bodies, or persons active

in medical, occupational health, or

environmental concerns in the

community. The Biological Safety

Officer (BSO), mandatory when
research is being conducted at the P3

and P4 levels, shall be a member (see

Section IV-D-4).

IV-D-2-b. In order to ensure the

professional competence necessary to

review recombinant DNA activities, it is

recommended that (i) the IBC include

persons from disciplines relevant to

recombinant DNA technology, biological

safety, and engineering: (ii) the IBC
include, or have available as

consultants, persons knowledgeable in

institutional commitments and policies,

applicable law, standards of

professional conduct and practice,

community attitudes, and the

environment: and (iii) at least one
member be a nondoctoral person from a

laboratory technical staff.

IV-D-2-c. The Institution shall

identify the committee members by
name in a report to the NIH Office of

Recombinant DNA Activities (ORDA)
and shall include relevant background
information on each member in such
form and at such times as ORDA may
require. (See the Administrative

Practices Supplement for further

guidance.)
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IV-D-2-d. No member of an IBC may
be involved (except to provide

information requested by the IBC) in the

review or approval of a project in which
he or she has been, or expects to be,

engaged or has a direct financial

interest.

IV-D-2-e. The Institution may
establish procedures that the IBC will

follow in its initial and continuing

review of applications, proposals, and
activities. (IBC review procedures are

specified in Section IV-D-3-a.)

IV-D-2-f. Central to implementation

of the Guidelines is the review of

proposed experiments by the IBC. The
Institution shall submit, within 30 days
of IBC approval, an MUA to NIH
(ORDA), of shall otherwise register

proposed experiments as specified

under Sections IV-D-l-c, IV-D-l-d, and
IV-F. In carrying out this responsibility,

the Institution shall comply with

instructions and procedures specified in

the Administrative Practices

Supplement.
IV-D-2-g. Institutions are encouraged

to open IBC meetings to the public

whenever possible, consistent with

protection of privacy and proprietary

interests.

IV-D-2-h. Upon request, the

Institution shall make available to the

public all minutes of EBC meetings and
any documents submitted to or received

from funding agencies which the latter

are required to make available to the

public (e.g., MUAs, reports of Guideline

violations and significant research-

related accidents, and agency directives

to modify projects). If comments are

made by members of the public on IBC
actions, the Institution shall forward to

NIH both the comments and the IBC’s

response.

IV-D-3. Functions of the IBC. On
behalf of the Institution, the IBC is

responsible for:

IV-D-3-a. Reviewing for compliance
with the NIH Guidelines all recombinant
DNA research to be conducted at or

sponsored by the Institution, and
approving those research projects that it

finds are in conformity with the

Guidelines. (See Administrative

Practices Supplement, II-D, for prior

NIH approval requirements.) This
review shall include:

IV-D-3-a(l). An independent
assessment of the containment levels

required by these Guidelines for the

proposed research, and
IV-D-3-a(2). An assessment of the

facilities, procedures, and practices, and
of the training and expertise of

recombinant DNA personnel.

Note.—See Laboratory Safety Monograph
(pages 187-190) for suggested guidance in

conducting this review.

IV-D-3-b. Authorizing the Principal

Investigator (PI) to proceed with the

project upon receipt of proper agency
approval; or authorizing the PI to

proceed without agency approval to

initiate or change a project for which
none of the exceptions under IV-D-l-c
apply.

Note.—Some examples of work that might

ordinarily proceed without prior funding-

agency approval are the initiation of a project

at the PI or P2 level (other than the first

project at the institution). Other examples are

significant changes in hosts or vectors, in the

donor species or the nature of the DNA
segment selected, or in the physical location

of the experiments. It should be clear,

however, that the funding agency must be
notified of IBC approvals even when prior

agency approval is not required. See the

Administrative Practices Supplement for

further discussion.

IV-D-3-c. Reviewing periodically

recombinant DNA research being

conducted at the Institution, to ensure

that the requirements of the Guidelines

are being fulfilled.

IV-D-3-d. Adopting emergency plans

covering accidental spills and personnel

contamination resulting from such
research.

Note.—Basic elements in developing

specific procedures for dealing with major
spills or potentially hazardous materials in

the laboratory are detailed in the Laboratory
Safety Monograph. Included are information

and references on decontamination and
emergency plans. NIH and the Center for

Disease Control are available to provide

consultation, and direct assistance if

necessary, as posted in the LSM. The
Institution shall cooperate with the State and
local public health departments, reporting

any significant research-related illiness or

accident that appears to be a hazard to the

public health.

IV-D-3-e. Reporting within 30 days to

the appropriate institutional official and
to the NIH Office of Recombinant DNA
Activities (ORDA) any significant

problems with or violations of the

Guidelines, and any significant

research-related accidents or illnesses,

unless the IBC determines that the PI

has done so.

IV-D-3-f. Performing such other

functions as may be delegated to the

IBC under Section IV-D-1.

IV-D-4. Biological Safety Officer. The
Institution shall appoint a BSO if it

engages in recombinant DNA research

at the P3 or P4 containment level. The
officer shall be a member of the

Institutional Biosafety Committee (IBC),

and his or her duties shall include (but

need not be limited to):

IV-D-4-a. Ensuring through periodic

inspection that laboratory standards are

rigorously followed;

IV-D-4-b. Reporting to the IBC and
the Institution all significant problems
with and violations of the Guidelines

and all significant research-related

accidents and illnesses of which the

BSO becomes aware, unless the BSO
determines that the Principal

Investigator (PI) has done so.

IV-D-4-c. Developing emergency
plans for dealing with accidental spills

and personnel contamination, and
investigating recombinant DNA research

laboratory accidents;

IV-D—4-d. Providing advice on
laboratory security;

IV-D-4-e. Providing technical advice

to the Pi and the IBC on research Safety

procedures.

Note.—See Laboratory Safety Monograph
for additional information on the duties of the

BSO.

IV-D-5. Principal Investigator. On
behalf of the Institution, the PI is

responsible for complying fully with the

Guidelines in conducting any
recombinant DNA research.

IV-D-5-a. PI—General. As part of

this general responsibility, the PI shall:

IV-D-5-a-(l). Initiate or modify no
recombinant DNA research subject to

the Guidelines until that research, or the

proposed modification thereof, has been
approved by the Institutional Biosafety

Committee (IBC) and has met all other

requirements of the Guidelines and the

Administrative Practices Supplement
(APS), and make changes to conform if

the NIH office of Recombinant DNA
Activities’ (ORDA’s) review so requires;

(NOTE: No prior approval by the IBC is

required for most experiments described

in Section III—O.)

IV-D-5-a-(2). Report within 30 days
to the IBC and NIH (ORDA) all

significant problems with and violations

of the Guidelines and all significant

research-related accidents and illnesses;

IV-D-5-a-(3). Report to the IBC and
to NIH (ORDA) new information bearing

on the Guidelines;

IV-D-5-a-(4). Be adequately trained

in good microbiological techniques;

IV-D-5-a-(5). Adhere to IBC-

approved emergency plans for dealing

with accidental spills and personnel

contamination; and
IV-D-5-a-(6). Comply with shipping

requirement for recombinant DNA
molecules. (See Section II—C for shipping

requirements, Laboratory Safety

Monograph for technical

recommendations, and the APS for

administrative instructions and
procedures. The requesting laboratory

must be in compliance with the NIH
Guidelines and under appropriate

review by its IBC, and die sending

investigator must maintain a record of
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all shipments of recombinant DNA
materials.)

IV-D-5-b. Submissions by the PI to

NIH. The PI shall:

IV-D-5-b-(l). Submit information to

NIH (ORDA) in order to have new host-

vector systems certified:

IV-D-5-b-{2). Petition NIH, with

notice to the IBC, for exemptions to

these Guidelines (see Sections I-E-4 and
l-E-5 and, for additional information on
procedures, the APS): and

IV-D-5-b-{3). Petition NIH, with

concurrence of the IBC, for exceptions to

the prohibitions under these Guidelines

(see Section I-D and, for additional

information on procedures, the APS).

IV-D-5-c. Submissions by the PI to

the IBC. The PI shall:

IV-D-5-c-(l). Make the initial

determination of the required levels of

physical and biological containment in

accordance with the Guidelines:

IV-D-5-c-(2). Select appropriate

microbiological practices and laboratory

techniques to be used in the research:

IV-D-5-c-(3). Submit the initial

research protocol (and also subsequent

changes—e g., changes in the source of

DNA or host-vector system, which
require a new or revised Memorandum
of Understanding and Agreement) to the

IBC for review and approval or

disapproval: and
IV-D-5-c-(4). Remain in

communication with the IBC throughout

the conduct of the project.

IV-D-5-d. PI Responsibilities After

Approval but Prior to Initiating the

Research. The PI is responsible for
IV-D-5-d-(l). Making available to the

laboratory staff copies of the approved
protocols that describe the potential

biohazards and the precautions to be
taken;

IV-D-5-d-(2). Instructing and training

staff in the practices and techniques

required to ensure safety and in the

procedures for dealing with accidents:

and
IV-D-5-d-(3). Informing the staff of

the reasons and provisions for any
precautionary medical practices advised
or requested, such as vaccinations or

serum collection.

IV-D-5-e. PI Responsibilities During
the Conduct of the Approved Research.
The PI is responsible for.

IV-D-5-e-(l). Supervising the safety

performance of the staff to ensure that

the required safety practices and
techniques are employed:

IV-D-5-e-{2). Investigating and
reporting in writing to ORDA, the

Biological Safety Officer (where
applicable), and the IBC any significant

problems pertaining to the operation
and implementation of containment
practices and procedures:

IV-D-5-e-{3). Correcting work errors

and conditions that may result in the

release of recombinant DNA materials:

IV-D-5-e-(4). Ensuring the integrity of

the physical containment (e.g., biological

safety cabinets) and the biological

containment (e.g., purity, and genotypic

and phenotypic characteristics): and
IV-D-5-e-(5). Publications. Pis are

urged to include, in all publications

reporting on recombinant DNA research,

a description of the physical and
biological containment procedures

employed.
IV-E. Responsibilities ofNIH
IV-E-1. Director. The Director, NIH, is

responsible for (i) establishing the NIH
Guidelines on recombinant DNA
research, (ii) overseeing their

implementation, and (iii) their final

interpretation.

The Director has a number of

responsibilities under the Guidelines

that involve the NIH Office of

Recombinant DNA Activities (ORDA)
and the Recombinant DNA Advisory
Committee (RAC). ORDA’s
responsibilities under the Guidelines are

administrative. Advice from the RAC is

primarily scientific and technical. In

certain circumstances, there is specific

opportunity for public comment, with

published response, before final action.

IV-E-l-a. General Responsibilities of
the Director, NIH. The responsibilities

of the Director shall include the

following:

IV-E-l-a-(l). Promulgating

requirements as necessary to implement
the Guidelines;

IV-E-l-a-{2). Establishing and
maintaining the RAC to carry out the

responsibilities set forth in Section IV-
E-2. The RAC’s membership is specified

in its charter and in Section IV-E-2.
IV-E-l-a-(3). Establishing and

maintaining ORDA to carry out the

responsibilities defined in Section IV-E-
3; and

IV-E-l-a-(4). Maintaining the Federal

Interagency Advisory Committee on
Recombinant DNA Research established

by the Secretary, HEW, for advice on
the coordination of all Federal programs
and activities relating to recombinant
DNA, including activities of the RAC.

IV-E-l-b. Specific Responsibilities of
the Director, NIH. In carrying out the

responsibilities set forth in this Section,

the Director shall weigh each proposed
action, through appropriate analysis and
consultation, to determine that it

complies with the Guidelines and
presents no significant risk to health or

the environment.
IV-E-l-b-(l). The Director is

responsible for the following major
actions (For these, the Director must
seek the advice of the RAC and provide

an opportunity for public and Federal

agency comment. Specifically, the

agenda of the RAC meeting citing the

major actions will be published in the

Federal Register at least 30 days before

the meeting, and the Director will also

publish the proposed actions in the

Federal Register for comment at least 30

days before the meeting. In addition, the

Director’s proposed decision, at his

discretion, may be published in the

Federal Register for 30 days of comment
before final action is taken. The
Director’s final decision, along with

response to the comments, will be
published in the Federal Register and
the Recombinant DNA Technical
Bulletin. The RAC and IBC chairpersons

will be notified of this decision):

IV-E-l-b-{l}-(a). Changing
containment levels for types of

experiments that are specified in the

Guidelines when a major action is

involved;

IV-E-l-b-(l)-(b). Assigning

containment levels for types of

experiments that are not explicitly

considered in the Guidelines when a

major action is involved;

IV-E-l-b-(l)-(c). Certifying new host-

vector systems, with the exception of

minor modifications of already certified

systems (The standards and procedures

for certification are dscribed in Section

II-D-2-a. Minor modifications

constitute, for example, those of minimal
or no consequence to the properties

relevant to containment. See the

Administrative Practices Supplement
(APS) for further information]:

IV—E—1—b—(1)—(d). Promulgating and
amending a list of classes of

recombinant DNA molecules to be
exempt from these Guidelines because
they consist entirely of DNA segments
from species that exchange DNA by
known physiological processes, or

otherwise do not present a significant

risk to health or the environment (see

Sections I-E-4 and -5 and the APS for

further information):

IV-E-l-b-(l)-(e). Permitting

exceptions to the prohibited

experiments in the Guidelines, in order,

for example, to allow risk-assessment

studies; and
IV—El—1—b—(1)—(f). Adopting other

changes in the Guidelines.

IV-E-l-b-{2). The Director is also

responsible for the following lesser

actions (For these, the Director must
seek the advice of the RAC. The
Director’s decision will be transmitted to

the RAC and IBC chairpersons and
published in the Recombinant DNA
Technical Bulletin):

IV-E~l-b-(2}-(a). Interpreting and
determining containment levels, upon
request by ORDA;
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IV-E-l-b-(2)-(b). Changing
containment levels for experiments that

are specified in the Guidelines (see

Section III);

IV-E-l-b-(2)-(c). Assigning

containment levels for experiments not

explicitly considered in the Guidelines

(see Section III); and
IV-E-l-b-(2)-(d). Designating certain

class 2 agents as class 1 for the purpose
of these Guidelines (see Footnote 1 and
Appendix B).

IV-E-l-b-{3). The Director is also

responsible for the following actions

(The Director’s decision will be
transmitted to the RAC ancf IBC
chairpersons and published in the

Recombinant DNA Technical Bulletin):

IV-E-l-b-(3)-(a). Interpreting the

Guidelines for experiments to which the

Guidelines specifically assign

containment levels;

IV-E-l-b-(3)-(b). Determining
appropriate containment conditions for

experiments according to case

precedence developed under Section

IV-E-l-b-(2)-(c).

IV-E-l-b-(3)-(c). Determining
appropriate containment conditions

upon case-by-case analysis of

experiments explicitly considered in the

Guidelines but for which no
containment levels have been set (see

Footnote 45 in Part V; Sections IH-C-l-a
through -e; and Sections III—C—2 and -3);

IV-E-l-b-(3)-(d). Authorizing, under
procedures specified by the RAC, large-

scale experiments (i.e., involving more
than 10 liters of culture) for recombinant
DNAs that are rigorously characterized

and free of harmful sequences (see

Footnote 3 and Section I-D-6);

IV—E—1—b—(3)—(e). Lowering
containment levels for characterized

clones or purified DNA (see Sections III—

A-3-a and -b, and Footnotes 3 and 41);

IV—E—1—b—(3)—(f). Approving minor
modifications of already certified host-

vector systems (The standards and
procedures for such modifications are

described in Section II-D-2-a); and
IV-E-l-b-(3)-(g). Decertifying already

certified host-vector systems.

IV-E-l-b-(4). The Director shall

conduct, support, and assist training

programs in laboratory safety for

Institutional Biosafety Committee
members, Biological Safety Officers,

Principal Investigators, and laboratory

staff.

IV-E-l-b-(5). The Director, at the end
of 36 months from the time these

Guidelines are promulgated, will report

on the Guidelines, their administration,

and the potential risks and benefits of

this research. In doing so, the Director

will consult with the RAC and the

Federal Interagency Committee. Public

comment will be solicited on the draft

report and taken into account in

transmitting the final report to the

Assistant Secretary for Health and the

Secretary, HEW.
IV-E-2. Recombinant Advisory

Committee. The NIH Recombinant DNA
Advisory Committee (RAC) is

responsible for carrying out specified

functions cited below as well as others

assigned under its charter or by the

Secretary, HEW, the Assistant Secretary

for Health, and the Director, NIH.
The members of the committee shall

be chosen to provide, collectively,

expertise in scientific fields relevant to

recombinant DNA technology and
biological safety—e.g., microbiology,

molecular biology, virology, genetics,

epidemiology, infectious diseases, the

biology of enteric organisms, botany,

plant pathology, ecology, and tissue

culture. At least 20 percent of the

members shall be persons
knowledgeable in applicable law,

standards of professional conduct and
practice, public attitudes, the

environment, public health, occupational

health, or related fields. Representatives

from Federal agencies shall serve as

nonvoting members. Nominations for the

RAC may be submitted to the NIH
Office of Recombinant DNA Activities.

All meetings of the RAC will be
announced in the Federal Register,

including tentative agenda items, 30

days in advance of the meeting, with

final agendas (if modified) available at

least 72 hours before the meeting. No
item defined as a major action under
Section IV-E-l-b-(l) may be added to

an agenda after it appears in the Federal

Register.

IV-E-2-a. The RAC shall be
responsible for advising the Director,

NIH, on the actions listed in Section IV-
E-l-b-(l) and -(2).

IV-E-3. The Office ofRecombinant
DNA Activities. ORDA shall serve as a

focal point for information on
recombinant DNA activities and provide

advice to all within and outside NIH,
including Institutions, Biological Safety

Committees, Principal Investigators,

Federal agencies, State and local

governments and institutions in the

private sector. ORDA shall carry out

such other functions as may be
delegated to it by the Director, NIH,
including those authorities described in

Section IV-E-l-b-(3). In addition,

ORDA shall be responsible for the

following:

IV-E-3-a. Review and approval of

Institutional Biosafety Committee (IBC)

membership;
IV-E-3-b. Registration of recombinant

DNA projects; and
IV-E-3-c. Review of Memoranda of

Understanding and Agreement (MUAs),

and approval of those that conform to

the Guidelines. In so doing, ORDA shall;

IV-E-3-c-(l). Conduct an independent
evaluation of the containment levels

required for the research covered by
these Guidelines;

IV-E-3-c-{2). Determine whether the

physical and biological containment
levels approved by the IBC are in

accordance with the requirement of the

Guidelines;

IV-E-3-c-(3). Notify Institutions and
the IBC chairperson in a timely fashion

when MUAs (including changes in

ongoing projects) do not conform to the

Guidelines, and inform them of

corrective measures to be taken;

IV-E-3-c-(4). Publish in the Federal

Register:

IV-E-3-c-(4)-(a). Announcements of

Recombinant DNA Advisory Committee
(RAC) meetings and agendas 30 days in

advance, with publication of the

Director’s proposed decision for 30 days
of public and Federal agency comment
followed by a published response, on
any action listed in Section IV-E-l-b-

(1); and
IV-E-3-c-(4)-(b). Announcements of

RAC meetings and agendas 30 days in

advance on any action listed in Section

IV-E-l-b-(2).

Note.—If the agenda for an RAC meeting is

modified, ORDA shall make the revised

agenda available to anyone, upon request, at

least 72 hours in advance of the meeting.

IV-E-3-c-(5). Publish the

Recombinant DNA Technical Bulletin;

and
IV-E-3-c-(6). Serve as executive

secretary to the RAC.
IV-E-4. Other NIH Components.

Other NIH components shall be
responsible for:

IV-E-4-a. Awarding no grant or

contract involving recombinant DNA
techniques unless a properly executed

MUA has been received;

IV-E-4-b. Certifying P4 facilities,

inspecting them periodically, and
inspecting other recombinant DNA
facilities as deemed necessary; and

IV-E-4-c. Announcing and
distributing certified HV2 and HV3 host-

vector systems (see Section II-E-3).

(See Administrative Practices

Supplement for additional information

on the administrative procedures of

ORDA and other NIH components.)

FV-F. Registration

IV-F-1. Required Registration.

Institutions receiving NIH funds for

recombinant DNA projects shall inform

NIH of all recombinant DNA projects at

the Institution. A non-NIH project, after

approval by the Institutional Biosafety

Committee, shall be registered with NIH
within 30 days of initiation. Applications

[214 ]



Federal Register / Vol. 44, No. 232 / Friday, November 30, 1979 / Notices 69229

for NIH projects must be accompanied
by a Memorandum of Understanding

and Agreement (MUA).
For information of MUAs or

equivalent documents that must be
submitted for registration of

recombinant DNA projects, see the

Administrative Practices Supplement
(APS).

IV-F-2. Federal Agency Registration.

Institutions at which recombinant DNA
research projects funded by other

Federal agencies are conducted need
not register such projects with NIH
when the Federal agency maintains a

registry and provides such information

to NIH. Registration of non-NIH-funded
research with the NIH Office of

Recombinant DNA Activities (ORDA) is

described in the APS. (The information

required is similar to that in an MUA for

NIH-supported research.)

IV-F-3. Voluntary Registration and
Certification. Any institution that is not

required to comply with the Guidelines

may nevertheless register recombinant

DNA research projects with NIH by
submitting the appropriate information

to ORDA. NIH will accept requests for

certification of host-vector systems

proposed by the institution. The
submitter must agree to abide by the

physical and biological containment

standards of the NIH Guidelines.

IV-F-4. Disclosure of Information.

Institutions are reminded that they

should consider applying for a patent

before submitting information to DHEW
which they regard as potentially

proprietary. (Provisions for protection of

proprietary information as permitted

jnder current DHEW authorities are

discussed in Part VI of these

Guidelines.)

IV-G. Compliance. As a condition for

NIH funding of recombinant DNA
research, Institutions must ensure that

such research conducted at or

sponsored by the Institution,

irrespective of the source of funding,

shall comply with these Guidelines. The
policies on noncompliance are as

I follows:

IV-G-1. All NIH-funded projects

involving recombinant DNA techniques

i
must comply with the NIH Guidelines.

Noncompliance may result in (i)

i

suspension, limitation, or termination of

financial assistance for such projects

and of NIH funds for other recombinant
DNA research at the Institution, or (ii) a

! requirement for prior NIH approval of

any or all recombinant DNA projects at
1 the Institution.

IV-G-2. All non-NIH-funded projects

involving recombinant DNA techniques

I

conducted at or sponsored by an
Institution that receives NIH funds for

projects involving such techniques must

comply with the NIH Guidelines.

Noncompliance may result in (i)

suspension, limitation, or termination of

NIH funds for recombinant DNA
research at the Institution, or (ii) a

requirement for prior NIH approval of

any or all recombinant DNA projects at

the Institution.

IV-G-3. Information concerning

noncompliance with the Guidelines may
be brought forward by any person. It

should be delivered to both NIH
(ORDA) and the relevant Institution.

The Institution, generally through the

IBC, shall take appropriate action. The
Institution shall forward a complete

report of the incident to ORDA,
recommending any further action

indicated.

IV-G—4. In cases where NIH proposes

to suspend, limit, or terminate financial

assistance because of noncompliance
with the Guidelines, applicable DHEW
and Public Health Service procedures

shall govern.

IV-G-5. Voluntary Compliance. Any
individual, corporation, or institution

that is not otherwise covered by the

Guidelines is encouraged to conduct

recombinant DNA research activities in

accordance with the Guidelines, through

the procedures set forth in Part VI.

V. Footnotes and References

1. The reference to organisms as Class 1, 2,

3, 4. or 5 refers to the classification in the

publication Classification of Etiologic Agents

on the Basis of Hazard. 4th Edition. July 1974;

U.S. Department of Health. Education, and
Welfare, Public Health Service, Center for
Disease Control. Office of Biosafety, Atlanta,

Georgia 30333. The list of organisms in each
class, as given in this publication, is

reprinted in Appendix B to these Guidelines.

The Director, NIH, with advice of the

Recombinant DNA Advisory Committee, may
designate certain of the agents which are

listed as Class 2 in the Classification of
Etiologic Agents on the Basis ofHazard, 4th

Edition, July 1974, as Class 1 agents for the

Purposes of these Guidelines (see Section IV-

E—1—b—{2)(d)J. An updated list of such agents

may be obtained from the Office of

Recombinant DNA Activities (ORDA),
National Institutes of Health, Bethesda,

Maryland 20205.

The entire Classification of Etiologic

Agents on the Basis ofHazard is in the

process of revision.

2. One exception to the prohibition of

formation of recombinant DNAs derived from

Class 3, 4, or 5 agents is that the formation of

recombinant DNAs derived from Vesicular

Stomatitis Virus (VSV) is not prohibited. The
reason for this is explaned in the "Decision

Document" accompanying the proposed
revised guidelines published in the Federal

Register on July 28, 1978. However, as noted

in Appendix B, a permit from the U.S.

Department of Agriculture is required for the

import or interstate transport of VSV. This

can be obtained from USDA—APHIS,

[215 ]

Veterinary Service, Federal Building,

Hyattsville, Maryland 20782.

2A. In Parts I and III of the Guidelines,

there are a number of places where
judgments are to be made. These include:

"cells known to be infected with such agents”

(Section I-D-l); "toxins potent for

vertebrates" (Section I—D—2); “beyond that

which occurs by natural genetic exchange"

(Section I-D-3); known to acquire it

naturally" (section I-D-5); "known to

produce a potent polypeptide toxin ... or

known to carry such pathogens . . . not

likely to be a product of closely linked

eukaryote genes . . . shown not to contain

such agents” (Section HI—A—1—a—(5)—(a));

"shown to be free of disease causing

microorganisms" (Section III—A—1—a—(5)—(b)):

"close relatives" (Section III—C—3): and
“produce a potent polypeptide toxin”

(Footnote 34).

In all these cases the principal investigator

is to make the initial judgment on these

matters as part of his responsibility to “make
the initial determination of the required

levels of physical and biological containment

in accordance with the Guidelines" (Section

IV-D-7-a). In all these cases, this judgment is

to be reviewed and appoved by the

Institutional Biosafety Committee as part of

its responsibility to make "an independent

assessment of the containment levels

required by these Guidelines for the proposed

research" (Section IV-D-3-a-(l)). If the IBC
wishes, any specific cases may be referred to

the NIH Office of Recombinant DNA
Activities as part of ORDA's functions to

"provide advice to all within and outside

NIH” (Section IV-E-3), and ORDA may
request advice from the’ Recombinant DNA
Advisory Committee as part of the RAC's
responsibility for “interpreting and
determining containment levels upon request

by ORDA" (Section IV-E-l-b-{2Ha)).
3. The following types of data should be

considered in determining whether DNA
recombinants are "characterized" and the

absence of harmful sequences has been
established: (a) the absence of potentially

harmful genes (e.g., sequences contained in

indigenous tumor viruses or sequences that

code for toxins, invasins, virulence factors,

etc., that might potentiate the pathogenicity

or communicability of the vector and/or the

host or be detrimental to humans, animals, or

plants): (b) the type(s) of genetic information

on the cloned segment and the nature of

transcriptional and translation gene products

specified; (c) the relationship between the

recovered and desired segment (e.g.,

hybridization and restriction endonuclease

fragmentation analysis where applicable); (d)

the genetic stability of the cloned fragment;

and (e) any alternations in the biological

properties of the vector and host
4. In Section I-E, "exemptions" from the

Guidelines are discussed. Such experiments

are not covered by the Guidelines and need
not be registered with NIH. In Section I-D on

“prohibitions," the possibility of "exceptions"

is discussed. An “exception” means that an
experiment may be expressly released from a

prohibition. At that time it will be assigned

an appropriate level of physical and
biological containment.

5. Care should be taken to inactivate

recombinant DNA before disposal.
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Procedures for inactivating DNA can be
found in the "Laboratory Safety Monograph:
A Supplement to the NIH Guidelines for

Recombinant DNA Research."

8.

Laboratory Safety at the Centerfor
Disease Control. (Sept. 1974). U.S.

Department of Health Education and Welfare
Publication No. CDC 75-8118.

7. Classification ofEtiologic Agents on the

Basis ofHazard. (4th Edition, July 1974). U.S.

Department of Health, Education and
Welfare. Public Health Service. Center for

Disease Control Office of Biosafety, Atlanta,

Georgia 30333.

8. National Cancer Institute Safety
Standards for Research Involving Oncogenic
Viruses (Oct. 1974). U.S. Department of

Health, Education and Welfare Publication

No. (NIH) 75-790.

9. National Institutes ofHealth Biohazards

Safety Guide (1974). U.S. Department of

Health, Education and Welfare, Public Health
Service, National Institutes of Health. U.S.

Government Printing Office, Stock No. 1740-

00383.

10. Biohazards in Biological Research

(1973). A. Heilman, M. N. Oxman, and R.

Pollack (ed.) Cold Spring Harbor Laboratory.

11. Handbook ofLaboratory Safety (1971).

Second Edition. N. V. Steere (ed.). The
Chemical Rubber Co., Cleveland.

12. Bodily, H. L. (1970). General
Administration ofthe Laboratory, H. L.

Bodily, E. L Updyke, and J. O. Mason (eds.),

Diagnostic Procedures for Bacterial, Mycotic
and Parasitic Infections. American Public

Health Association, New York, pp. 11-28.

13. Darlow, H. M. (1969). Safety in the

Microbiological Laboratory. In J. R. Norris

and D. W. Robbins (ed.), Methods in

Microbiology. Academic Press, Inc; New
York. pp. 169-204.

14. The Prevention ofLaboratory Acquired
Infection (1974). C. R Collins, E. G. Hartley,

and R. Pilsworth. Public Health Laboratory
Service, Monograph Series No. 8.

15. Chatigny, M. A. (1961). Protection

Against Infection in the Microbiological

Laboratory: Devices and Procedures. In W.
W. Umbreit (ed.). Advances in Applied
Microbiology. Academic Press, New York,

N.Y. 3:131-192.

16. Design Criteria for 'Viral Oncology
Research Facilities (1975). U.S. Department
of Health, Education and Welfare, Public

Health Service, National Institutes of Health,

DHEW Publication No. (NIH) 75-891.

17. Kuehne, R. W. (1973). Biological

Containment Facilityfor Studying Infectious

Disease. Appl. Microbiol. 26-239-243.

18. Runkle, R. S., and G. B. Phillips (1989).

Microbial Containment Control Facilities.

Van Nostrand Reinhold, New York.

19. Chatigny, M. A., and D. I. Clinger (1969).

Contamination Control in Aerobiology. In R.

L Dimmick and A. B. Akers (eds.). An
Introduction to Experimental Aerobiology.

John Wiley & Sons, New York, pp. 194-263.

19A. Horsfall, F. L, Jr., and J. R Baner
(1940). Individual Isolation ofInfected
Animals in a Single Room. J. Bact. 40, 569-
580.

20. Biological safety cabinets referred to in

this section are classified as Class I, Class II,

or Class III cabinets. A Class I is a ventilated

cabinet for personnel protection having an

inward flow of air away from the operator.

The exhaust air from this cabinet is filtered

through a high-efficiency particulate air

(HEPA) filter. This cabinet is used in three

operational modes: (1) with a full-width open
front, (2) with an installed front closure panel
(having four 8-inch diameter openings)

without gloves, and (3) with an installed front

closure panel equipped with arm-length

rubber gloves. The face velocity of the

inward flow of air through the full-width open
front is 75 feet per minute or grqpter. A Class

II cabinet is a ventilated cabinet for

personnel and product protection having an
open front with inward air flow for personnel

protection, and HEPA filtered mass
recirculated air flow for product protection.

The cabinet exhaust air is filtered through a

HEPA filter. The face velocity of the inward
flow of air through the full-width open front is

75 feet per minute or greater. Design and
performance specifications for Class II

cabinets have been adopted by the National

Sanitation Foundation, Ann Arbor, Michigan.

A class III cabinet is a closed-front ventilated

cabinet of gas-tight construction which
provides the highest level of personnel

protection of all biohazard safety cabinets.

The interior of the cabinet is protected from
contaminants exterior to the cabinet The
cabinet is fitted with arm-length rubber

gloves and is operated under a negative

pressure of at least 0.5 inches water gauge.

All supply air is filtered through HEPA filters.

Exhaust air is filtered through two HEPA
filters or one HEPA filter and incinerator

before being discharged to the outside

environment
21. Hershfield, V., H. W. Boyer, C.

Yanofsky, M. A. Lovett and D. R. Helinski
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for Cloning and Amplification ofDNA. Proc.
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for Mapping DNA Sequences in the
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24. Armstrong, K. A., V. Hershfield, and D.
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Betlach, and H. W. Boyer (1977). Construction

and Characterization ofNew Cloning
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and R. Helling (1973). Construction of
Biologically Functional Bacterial Plasmids in

Vitro. Proc. Natl. Acad. Sci. USA 70, 3240-

3244.
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M. C. Batlach, H. L Reyneker, H. W. Boyer, J.

H. Crosa, and S. Falkow (1977). Construction
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Proc. Nat. Acad. Sci. USA 71, 4579-4583.
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32. Donoghue, D. J.,
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An Improved Lambda Vector Construction of
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(1977). EK2 Derivatives ofBacteriophage
Lambda Useful in the Cloning ofDNA from
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33B. Szybalski, W., A. Skalka, S.

Gottesman, A. Campbell, and D. Botstein

(1978). Standardized Laboratory Tests for
EK2 Certification. Gene 3, 36-38.

34. We are specifically concerned with the

remote possibility that potent toxins could be
produced by acquiring a single gene or cluster

of genes. See also footnote 2A.

35. Defined as observable under optimal

laboratory conditions by transformation,

transduction, phage infection, and/or
conjugation With transfer of phage, plasmid,

and/or chromosomal genetic information.

Note that this definition of exchange may be
less strigent than that applied to exempt
organisms under Section I-E-4.

36. As classified in the Second Report of

the International Committee on Taxonomy of

Viruses: Classification and Nomenclature of

Viruses, Frank Fenner, Ed. Intervirology 7
(19-115) 1976. (As noted in the Prohibition

Section, the use of viruses classfied[lj as

Class 3, 4, or 5, other than VSV, is

prohibited.)

37. The cDNA copy of the viral mRNA must
be >99% pure; otherwise as for shotgun

experiments with eukaryotic cellular DNA.
37A. For the purpose of these Guidelines,

viruses of the families Papovaviridae,

Adenoviridae, and Herpetoviridae (36)

should be considered as "transforming”

viruses. While only certain of these viruses

have been associated with cell

transformation in vivo or in vitro, it seems
prudent to consider all members to be
potentially capable of transformation. In

addition, those viruses of the family

Poxviridae that produce proliferative

responses—i.e., myxoma, rabbit and squirrel

fibroma, and Yaba viruses—should be
considered as “transforming.”

38. >99% pure (i.e., less than 1% of the

DNA consists of intact viral genomes):

otherwise as for whole genomes.
39. The viruses have been classified by NCI

as "moderate-risk oncogenic viruses." See
"Laboratory Safety Monograph—

A

Supplement to the NIH Guidelines for

Recombinant DNA Research" for
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recommendations on handling the viruses

themselves.

40. HVlCV means the use of an HVl host

and a vector certified for use in an HV2
system.

41. The DNA preparation is defined as

“purified" if the desired DNA represents at

least 99% (w/w) of the total DNA in the

preparation, provided that it was verified by
mort than one procedure.

42. The lowering of the containment level

when this degree of purification has been
obtained is based on the fact that the total

number of clones that must be examined to

obtain the desired clone is markedly reduced.

Thus, the probability of cloning a harmful

gene could, for example, be reduced by more
than 10-fold when a nonrepetitive gene from

mammals was being sought. Furthermore, the

level of purity specified here makes it easier

to establish that the desired DNA does not

contain harmful genes.

43. This is not permitted, of course, if it

falls under any of the Prohibitions of Section

I-D. Of particular concern here is prohibition

l-D-5, i.e., "Deliberate transfer of a drug

resistance trait to microorganisms that are

not known to acquire it naturally, if such

acquisition could compromise the use of a

drug to control disease agents in human or

veterinary medicine or agriculture."

44. Because this work will be done almost

exclusively in tissue culture cells, which have

no capacity for propagation outside the

laboratory, the primary focus for containment

is the vector. It should be pointed out that

'risk of laboratory-acquired infection as a

consequence of tissue culture manipulation is

very low. Given good microbiological

practices, the most likely mode of escape of

recombinant DNAs from a physically

contained laboratory is carriage by an
infected human. Thus the vector with an
inserted DNA segment should have little or

no ability to replicate or spread in humans.
For use as a vector in a vertebrate host cell

system, an animal viral DNA molecule should

display the following properties:

(1) It should not consist of the whole
genome of any agent that is infectious for

humans or that replicates to a significant

extent in human cells in tissue culture. If the

recombinant molecule is used to transform

nonpermissive cells (i.e., cells which do not

produce infectious virus particles), this is not

a requirement
(ii) It should be derived from a virus whose

epidemiological behavior and host range are

well understood.

(iii) In permissive cells, it should be
defective when carrying an inserted DNA
segment (I.e., propagation of the recombinant
DNA as a virus must be dependent upon the

presence of a complementing helper genome).
In most all cases this condition would be
achieved automatically by the manipulations
used to construct and propagate the

recombinants. In addition, the amount of

DNA encapsidated in the particles of most
animal viruses is defined within fairly close

limits. The insertion of sizable foreign DNA
sequences, therefore, generally demands a

compensatory deletion of viral sequences. It

may be possible to Introduce very short

Insertions (50-100 base pairs) without

rendering the viral vector defective. In such a

situation, the requirement that the viral

vector be defective is not necessary, except

in those cases in which the inserted DNA
encodes a biologically active polypeptide.

It is desired but not required that the

functional anatomy of the vector be known

—

that is, there should be a clear idea of the

location within the molecule of:

(i) the sites at which DNA synthesis

originates and terminates,

(ii) the sites that are cleaved by restriction

endonucleases, and
(iii) the template regions for the major gene

product.

If possible the helper virus genome should:

(i) be integrated into the genome of a stable

line of host cells (a situation that would
effectively limit the growth of the vector

recombinant to such cell lines) or

(ii) consist of a defective genome, or an

appropriate conditional lethal mutant virus,

making vector and helper dependent upon
each other for propagation.

However, neither of these stipulations is a

requirement
45. Review by NIH on a case-by-case basis

means that NIH must review and set

appropriate containment conditions before

the work may be undertaken. NIH actions in

such case-by-case reviews will be published

in the Recombinant DNA Technical Bulletin.

46. Provided the inserted DNA sequences

are not derived from eukaryotic viruses. In

the latter case, such experiments will be
evaluated on a case-by-case basis.

47. >99% pure; otherwise as for shotgun

experiments.

VI. Voluntary Compliance

VI-A. Basic Policy. Individuals,

corporations, and institutions not

otherwise covered by the Guidelines are

encouraged to do so by following the

standards and procedures set forth in

Parts I-IV of the Guidelines. In order to

simplify discussion, references hereafter

to "institutions" are intended to

encompass corporations, and
individuals who have no organizational

affiliation. For purposes of complying
with the Guidelines, an individual

intending to carry out research involving

recombinant DNA is encouraged to

affiliate with an institution that has an
Institutional Biosafety Committee
approved under the Guidelines.

Since commercial organizations have
special concerns, such as protection of

proprietary data, some modifications

and explanations of the procedures in

Parts I-IV are provided below, in order

to address these concerns.

VI-B. IBC Approval. The NIH Office

of Recombinant DNA Activities (ORDA)
will review the membership of an
institution's Institutional Biosafety

Committee (IBC) and, where it finds the

IBC meets the requirements set forth in

Section IV-D-2, wall give its approval to

the IBC membership.
It should be emphasized that

employment of an IBC member solely

for purposes of membership on the EBC
does not itself make the member an
institutionally affiliated member for

purposes of Section IV-D-2-a.
Except for the unaffiliated members, a

member of an IBC for an institution not

otherwise covered by the Guidelines

may participate in the review and
approval of a project in which the

member has a direct financial interest,

so long as the member has not been and
does not expect to be engaged in the

project. Section IV-D-2-d is modified to

that extent for purposes of these

institutions.

VI-C. Registration. Upon approval of

a recombinant DNA research project by
the IBC, an institution may register the

project by submitting to ORDA the

information required in the

Administrative Practices Supplement.
VI-D. Certification ofHost-Vector

Systems. A host-vector system may be
proposed for certification by the

Director, NIH, in accordance with the

procedures set forth in Section II-D-2-a.

Institutions not otherwise covered by
the Guidelines will not be subject to

Section II-D-3 by complying with these

procedures.

In order to ensure protection for

proprietary data, any public notice

regarding a host-vector system which is

designated by the institution as

proprietary under Section VI-F-1 will be
issued only after consultation with the

institution as to the content of the

notice.

VI-E. Requests for Exceptions,

Exemptions, Approvals. Requests for

exceptions from prohibitions,

exemptions, or other approvals required

by the Guidelines should be requested

by following the procedures set forth in

the appropriate sections in Parts I-IV of

the Guidelines.

In order to ensure protection for

proprietary data, any public notice

regarding a request for an exception,

exemption, or other approval which is

designated by the institution as

proprietary under Section VI-F-1 will be
issued only after consultation with the

institution as to the content of the

notice.

VI-F. Protection of Proprietary Data.

In general, the Freedom of Information

Act requires Federal agencies to make
their records available to the public

upon request. However, this requirement

does not apply to, among other things,

"trade secrets and commercial and
financial information obtained- from a

person and privileged or confidential.”

18 U.S.C. 1905, in turn makes it a crime

for an officer or employee of the United
States or any Federal department or

agency to publish, divulge, disclose, or

make known "in any manner or to any
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extent not authorized by law any
information coming to him in the course

of his employment or official duties or

by reason of any examination or

investigation made by, or return, report

or record made to or filed with, such
department or agency or officer or

employee thereof, which information

concerns or relates to the trade secrets,

[or] processes ... of any person, firm,

partnership, corporation, or

association." This provision applies to

all employees of the Federal

Government, including special

Government employees. Members of the

Recombinant DNA Advisory Committee
are “special Government employees.”

VI-F-1. In submitting information to

NIH for purposes of complying
voluntarily with the Guidelines, an
institution may designate those items of

information which the institution

believes constitute trade secrets or

privileged or confidential commercial or

financial information.

VI-F-2. If NIH receives a request

under the Freedom of Information Act
for information so designated, NIH will

promptly contact the institution to

secure its views as to whether the

information [or some portion) should be
released.

VI-F-3. If the NIH decides to release

this information (or some portion) in

response to a Freedom of Information

request or otherwise, the institution will

be advised; and the actual release will

not be made until the expiration of 15

days after the institution is so advised,

except to the extent that earlier release,

in the judgment of the Director, NIH, is

necessary to protect against an
imminent hazard to the public or the

environment.

VI-F-4. Projects should be registered

in accordance with procedures specified

in the Administrative Practices

Supplement The following information

will usually be considered publicly

available information, consistent with
the need to protect proprietary data;

a. The names of the Institution and
principal investigator.

b. The location where the experiments
will be performed.

c. The host-vector systenc

d. The source of the DNA.
e. The level of physical containment
VI-F-5-a. Any institution not

otherwise covered by the Guildelines,

which is considering submission of data
or information voluntarily to NIH, may
request presubmission review of the

records involved to determine whether,
if the records are submitted, NIH will or

will not make part or all of the records
available upon request under the

Freedom of Information Act.

VI-F-5-b. A request for

presubmission review should be
submitted to ORDA, along with the

records involved. These records must be
clearly marked as being the property of

the institution, on loan to NIH solely for

the purpose of making a determination

under the Freedom of Information Act.

ORDA will then seek a determination

from the HEW Freedom of Information

Officer, the responsbile offical under
HEW regulations (45 CFR Part 5), as to

whether the records involved (or some
portion) are or are not available to

members of the public under the

Freedom of Information Act. Pending
such a determination, the records will

be kept separate from ORDA files, will

be considered records of the institution

and not ORDA, and will not be received

as part of ORDA files. No copies will be
made of the records.

VI-F-5-c. ORDA will inform the

institution of the HEW Freedom of

Information Officer’s determination and
follow the institution's instructions as to

whether some or all of the records

involved are to be returned to the

institution or to become a part of ORDA
files. If the institution instructs ORDA to

return the records, no copies or

summaries of the records will be made
or retained by HEW, NIH, or ORDA.
VI-F-5-d. The HEW Freedom of

Information Officer’s determination will

represent that official’s judgment as of

the time of the determination, as to

whether the records involved (or some
portion) would be exempt from
disclosure under the Freedom of

Information Act, if at the time of the

determination the records were in

ORDA files and a request were received
from them under the Act.

Appendix A
Section I-E-4 states that exempt from these

Guidelines are "certain specified

recombinant DNA molecules that consist

entirely ofDNA segments from different

species that exchange DNA by known
physiological processes, though one or more
of the segments may be a synthetic

equivalent. A list of such exchangers will be
prepared and periodically revised by the

Director, NIH, with advice of the

Recombinant DNA Advisory Committee,
after appropriate notice and opportunity for

public comment (see Section IV-E-l-b-(l)-
(d).) Certain classes are exempt as of

publication of these Revised Guidelines. The
list is in Appendix A."

Under exemption I-E-4 of these revised

Guidelines are recombinant DNA molecules
that are (1) composed entirely of DNA
segments from one or more of the organisms
within a sublist and (2) to be propagated in

any of the organisms within a sublist.

(Classification of Bergey's Manual of
Determinative Bacteriology, eighth edition, R.

E. Buchanan and N. E. Gibbons, editors.

Williams and Wilkins Company: Baltimore.

1974.)

Sublist A
1. Genus Escherichia
2. Genus Shigella

3. Genus Salmonella (including Arizona

)

4. Genus Enterobacter
5. Genus Citrobacter (including Levinea)
6. Genus Klebsiella

7. Erwinia amylovora
8. Pseudomonas aeruginosa. Pseudomonas

putida and Pseudomonas fluorescent
9. Serratia marcescens

Sublist B
1. Bacillus subtilis

2. Bacillus licheniformis

3. Bacillus pumilus
4. Bacillus globigii

5. Bacillus niger

6. Bacillus nato
7. Bacillus amyloliquefaciens
8. Bacillus aterrimus

Sublist C
1. Streptomyces aureofaciens
2. Streptomyces rimosus
3. Streptomyces coelicolor

Sublist D
1. Streptomyces griseus

2. Streptomyces cyaneus
3. Streptomyces venezuelae

Appendix B—Classification of

Microorganisms on the Basis of Hazard

/. Classification of Etiologic Agents on the

Basis ofHazard (1)

A. Class 1 Agents

All bacterial. parasitic, fungal, viral,

rickettsial, and chlamydial agents not

included in higher classes.

B. Class 2 Agents

1. Bacterial Agents;

Actinobacillus—all species except A.

mallei, which is in Class 3.

Arizona hinshawii-a\\ serotypes.

Bacillus anthracis.

Bordetella—all species.

Borrelia recurrentis, B. vincenti.

Clostridium botulinum, Cl. chauvoei. Cl.

haemolyticum, Cl. histolyticum, Cl. novyi, Cl.

septicum, Cl. letani.

Corynebacterium diptheriae, C. equi, C.

haemolyticum, C. pseudotuberculosis, C.

pyogenes, C. renale.

Diplococcus (Streptococcus) pneumoniae.
Erysipelothrix insidiosa.

Escherichia coli—all enteropathogenic

serotypes.

Haemophilus ducreyi, H. influenzae.

Herellae vaginicola.

Klebsiella—all species and all serotypes.

Leptospira interrogans—all serotypes.

Listeria—all species.

Mima polymorpha.
Moraxella—all species.

Mycobacteria—all species except those

'isted in Class 3.

Mycoplasma—all species except

Mycoplasma mycoides and Mycoplasma
agalactiae, which are in Class 5.

Neisseria gonorrhoeae, N. meningitidis.

Pasteurella—all species except those listed

in Class 3.
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Salmonella—all species and all serotypes.

Shigella—all species and all serotypes.

Sphaerophorus necrophorus.

Staphylococcus aureus.

Streptobacillus moniliformis.

Streptococcus pyogenes.

Treponema carateum. T. pallidum, and T.

pertenue.

Vibrio fetus, V. comma, including biotype

El Tor, and V. parahemolyticus.

Fungal Agents:

Actinomycetes 1 (including Nocardia
species and Actinomyces species and
Arachnia propionica).

Blastomyces dermatitidis.

Cryptococcus neoformans.
Paracoccidioides brasiliensis.

3. Parasitic Agents:

Endamoeba histolytica.

Leishmania sp.

Naegleria gruberi.

Toxoplasma gondii.

Toxocara cams.
Trichinella spiralis.

Trypanosoma pruzi.

4. Viral. Rickettsial, and Chlamydial
Agents:

Adenoviruses—human—all types.

Cache Valley virus.

Coxsackie A and B viruses.

Cytomegaloviruses.
Echoviruses—all types.

Encephalomyocarditis virus (EMCL
Flanders virus.

Hart Park virus.

Hepatitis-associated antigen material.

Herpes viruses—except Herpesvirus

simiae (Monkey B vims) which is in Class 4.

Corona viruses.

Influenza viruses—all types except A/PR8/
34. which is in Class 1.

Langat virus.

Lymphogranuloma venereum agent
Measles virus.

Mumps virus.

ParainPuenza virus—aM types except

Parainfluenza virus 3. SF4 strain, which is In

Class 1.

Polioviruses—all types, wild and
attenuated.

Poxviruses—all types except Alastrim.

Smallpox, Monkey pox. and Whitepox, which
depending on experiments, are in Class 3 or

Class 4.

Rabies virus—all strains except Rabies
street virus, which should be classified in

Class 3 when inoculated into carnivores.

Reovirusis—all types.

Respiratory syncytial virus.

Rhinoviruses—all types.

Rubella virus.

Simian viruses—all types except

Herpesvirus simiae (Monkey B virus) and
Marburg virus, which are in Class 4.

Sindbis virus.

Tensaw virus.

Turlock virus.

Vaccinia virus.

Varicella virus.

Vole rickettsia.

Yellow fever virus. 17D vaccine strain.

C. Class 3 Agents

1.

Bacterial Agents:

' Since the publication of the classification tn 1974

|1). the Actinomycetes have been reclassified as

bacterial rather than fungal agents.

Actinobacillus mallei ’.

Bartonella—all species.

Brucella—all species.

Francisella tularensis.

Mycobacterium avium. M. bovis. M.
tuberculosis.

Pasteurella multocide type B ("buffalo"

and other foreign virulent strains *).

Pseudomonas pseudomallei \

Yersenia pestis.

2. Fungal Agents:

Coccidioides immitis.

Histoplasma capsulatum.

Histoplasma capsulatum var. duboisii.

3. Parasitic .Agents: Schistosoma mansonL
4. Viral. Rickettsial, and Chlamydial

Agents:

Alastrim. Smallpox. Monkey pox. and
Whitepox, when used in vitro.

Arboviruses—all strains except those in

Gass 2 and 4. (Arboviruses indigenous to the

United States are in Class 3. except those

listed in Class 2. West Nile and Semliki

Forest viruses may be classified up or down,
depending on the conditions of use and
geographical location of the laboratory.)

Dengue virus, when used for transmission

or animal inoculation experiments.

Lymphocytic choriomeningitis virus (LCM).

Psittacosis-Ornithosis-Trachoma group of

agents.

Rabies street virus, when used in

inoculations of carnivores (See Class 2).

Rickettsia—all species except Vole

rickettsia when used for transmission or

animal inoculation experiments.

Vesicular stomatitis virus

Yellow fever virus—wild, when used in

vitro-

D. Class 4 Agents

1. Bacterial Agents: None.
2. Fungal Agents: None.
3. Parasitic Agents: None
4. Viral. Rickettsial, and Chlamydial

Agents:

Alastrim. Smallpox. Monkey pox. and
Whitepox, when used for transmission or

animal inoculation experiments.

Hemorrhagic fever agents, including

Crimean hemorrhagic fever (Congo), funin,

and Machupo viruses, and others as yet

undefined.

Herpesvirus simiae (Monkey B vims).

Lassa virus.

Marburg'virus.

Tick-borne encephalitis virus complex,

including Russian spring-summer
encephalitis, Kyasanur forest disease, Omsk
hemorrhagic fever, and Central European
encephalitis viruses.

Venezuelan equine encephalitis virus,

epidemic strains, when used for transmission

or animal inoculation experiments.

Yellow fever virus—wild, when used for

transmission or animal inoculation

experiments.

II. Classification of Oncogenic Viruses on the

Basis of Potential Hazard (2)

A. Low Risk Oncogenic Viruses

Rous Sarcoma.
SV—40.

’ USDA permit also required for import or

interstate transport.

CELO.
Ad7-SV40.
Polyoma.
Bovine papilloma.

Rat mammary tumor

Avian Leukosis.

Murine Leukemia.

Murine Sarcoma.

Mouse mammary tumor.

Rat Leukemia.

Hamster Leukemia.

Bovine Leukemia.

Dog Sarcoma.

Mason-Pfizer Monkey Virus.

Marek's.

Guinea Pig Herpes.

Luck6 (Frog).

Adenovirus.

Shope Fibroma.

Shope Papilloma.

B. Moderate-Risk Oncogenic Viruses

Ad2-SV40.
FeLV.
HV Saimiri.

EBV.
SSV-1.

GaLV.
HV ateles.

Yaba.
FeSV.

III. Animal Pathogens (3)

A. Animal disease organisms which are

forbidden entry into the United States by
Law (CDC Class 5 agent)

1. Foot and mouth disease virus.

B. Animal disease organisms and vectors

which are forbidden entry into the United

States by USDA Policy (CDC Class 5 Agents)

African horse sickness virus.

African swine fever virus.

Besnoitia besnoiti.

Borna disease virus.

Bovine infectious petechyial fever.

Camel pox virus.

Ephemeral fever virus.

Fowl plague virus.

Goat pox virus.

Hog cholera virus.

Louping ill virus.

Lumpy skin disease virus.

Nairobi sheep disease virus.

Newcastle disease virus (Asiatic strains).

Mycoplasma mycoides (contagious bovine

pleuropneumonia).

Mycoplasma agalactia (contagious

agalactia of sheep).

Rickettsia ruminatium (heart water).

Rift valley fever virus.

Rinderpest virus.

Sheep pox virus.

Swine vesicular disease virus.

Teschen disease virus.

Trypanosoma vivax (Nagana).

Trypanosoma evansi.

Theileria parva (East Coast fever).

Theileria annulata.

Theileria lawrencei.

Theileria bovis.

Theileria hirci.

Vesicular exanthema virus.

Wesselsbron disease virus.

Zyonema farciminosum (pseudofarcy).
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Appendix C

Section I-E-5 states that exempt from these

Guidelines are "Other classes of recombinant
DNA molecules, if the Director, NIH, with

advice of the Recombinant DNA Advisory
Committee, after appropriate notice and
opportunity for public comment, finds that

they do not present a significant risk to

health or the environment. (See Section FV-
EI—1—b—(1)—(d).) Certain classes are exempt as

of publication of these Revised Guidelines.

The list is in Appendix C."

Under exemption I-E-5 of these Revised

Guidelines are those recombinant DNA
molecules that are propagated and
maintained in cells in tissue culture and that

are derived entirely from non-viral

components (that is, no component is derived

from a eukaryotic virus).

Appendix D
As noted above at the beginning of Section

III—A, certain HVl and HV2 host-vector

systems are assigned containment levels as

specified in the subsections of Section III-A.

Those so classified as of publication of these

Revised Guidelines are listed below.
* HVl—Unmodified laboratory strains of

Saccharomyces cerevisiae
* HVl—The following specified strains of

Neurospora crassa which have been modified

to prevent aerial dispersion: (1) ini

(inositolless) strains 37102, 37401, 46316,

64001 and 89601.

(2) csp-1 strain UCLA37 and csp-2 strains

FS 590, UCLA101 (these are conidial

separation mutants).

(3) eas strain UCLA191 (an "easily

wettable" mutant.

HVl—Asporogenic mutant derivatives of

B. subtilis. These derivatives must not revert

to sporeformers with a frequency greater than

10" data confirming this requirement must
be presented to NIH for certification. The
following plasmids are accepted as the vector

components of certified B. subtilis HVl
systems: pUBllo, pCl94, pSl94, pSA2100,
pEl94, pT127, pUBll2, pC221, pC223.

* HV2—The following sterile strains of

Saccharomyces cerevisiae, all of which have
the ste-VC9 mutation, SHY1, SHY2, SHY3,
and SHY4. The following plasmids are

certified for use: YIpl, YEp2, YEp4, YIp5,

YEp6, YRp7, YEp20, YEp21, YEp24, YIp25,

YIp26, YIp27, YIp28, YIp29, YIp30, YIp31,

These follow the assigned containment levels as

specified in the subsections of Section III-A with

one exception. This exception is that experiments
involving complete genomes of eukaryotic viruses

will require P3 + HV1 or P2+HV2 rather than the

levels given in the subsections of Section III-A

Yip32, and YIp33. These plasmids can be

considered EK2 vectors when propagated in

1776.

Appendix E

As noted in the subsections of Section IV-

E-l-b-(l) the Director, NIH, may take certain

actions with regard to the Guidelines after

public notice and RAC consideration.

Some of the actions taken to date include

the following:

• The following experiment has been
approved. The cloning in B. subtilis, under P2

conditions, of DNA derived from
Saccharomyces cerevisiae using EK2 plasmid

vectors provided that an HVl B. subtilis host

is used.
• Unmodified laboratory strains of

Neurospora crassa can be used in all

experiments for which HVl N. crassa

systems are approved provided that these are

carried out at physical containment one level

higher than required for HVl. However, if P3

containment is specified for HVl N. crassa,

this level is considered adequate for

unmodified N. crassa. For P2 physical

containment, special care must be exercised

to prevent aerial dispersal of macroconidia,

including the use of a biological safety

cabinet.

• P2 physical containment shall be used for

DNA recombinants produced between
members of the genera Streptomyces and
Micromonospora except for those species

which are known to be pathogenic for man,
animals or plants [2AJ.

• Cloned desired fragments from any non-

prohibited source may be transferred into

Agrobacterium tumefaciens containing a Ti-

plasmid (or derivatives thereof), using a

nonconjugative E. coli plasmid vector

coupled to a fragment of the Ti plasmid and

/

or the origin of replication of an
Agrobacterium plasmid, under containment
conditions one step higher than would be

required for the desired DNA in HVl systems
(i.e. one step higher physical containment
than that specified in the subsections of

Section III-A). Transfer into plant parts or

cells in culture would be permitted at the

same containment level (one step higher).

• Bacillus subtilis strains that do not carry

an asporogenic mutation can be used as hosts

specifically for the cloning of DNA derived

from E. coli K-12 and Streptomyces
coelicolor using NIH-approved
Staphylococcus aureus plasmids as vectors

under P2 conditions.

• Streptomyces coelicolor can be used as a

host for the cloning of DNA derived from B.

subtilis, E. coli K-12, or from S. aureus

vectors that have been approved for use in B.

subtilis under P2 conditions.

Dated: November 26, 1979.

Donald S. Fredrickson,

Director, National Institutes ofHealth.

[FR Doc. 79-38841 Filed 11-29-79: 8:45 am)

BILLING CODE 4110-08-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

AGENCY: National Institutes of Health,

PHS, HEW.

ACTION: Notice of proposed actions

under NIH Guidelines for Research
Involving Recombinant DNA Molecules.

SUMMARY: This notice sets forth actions

proposed by the Director, NIH, under
the 1978 NIH Guidelines for Research
Involving Recombinant DNA Molecules

(43 FR 60108), and introduces the

publication of proposed NIH Guidelines.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Dr. William
J.
Gartland, Office of

Recombinant DNA Activities, National

Institutes of Health, Bethesda, Maryland
20205. (301) 496-6051.

SUPPLEMENTARY INFORMATION: I am
today issuing for public comment
proposed revised NIH Guidelines for

Research Involving Recombinant DNA
Molecules. This action is taken in

accordance with Section IV-E-l-b(l) of

the NIH Guidelines (43 FR 60126) which
says, “The Director’s proposed decision,

at his discretion, may be published in

the Federal Register for 30 days of

comment before final action is taken."

This announcement is both a "Decision

Document" explaining the background
and reasons for the proposed decision

and an Environmental Impact
Assessment. Immediately following this

announcement there appears a copy of

the proposed revised NIH Guidelines.

Both the Decision Document/
Environmental Impact Assessment and
the proposed revised Guidelines are

issued for public comment for a period

of 30 days. Written comments and
inquiries should be addressed to the

Director, National Institutes of Health,

Bethesda, Md. 20014. All comments
received will be available for public

inspection at the Director's office on
weekdays (Federal holidays excepted)

between the hours of 8:30 a.m. and 5

p.m. The structure of this Decision

Document/Environmental Impact
Assessment is as follows:

I. History of the NIH Guidelines Through
1978.

II. Revision of the December 1978

Guidelines.

III. The "E. coli K-12/P1 Recommendation "

Made by the RAC at the September 6-7, 1979,

Meeting.

IV. Other Recommendations Made on

“Major Actions " by the RAC at the

September 6-7, 1979, Meeting.

I. History of the NIH Guidelines Through
1978

The history leading to the issuance of

original 1976 NIH Guidelines for

Recombinant DNA Research is

described in detail in the Environmental
Impact Statement on the 1976

Guidelines, and in the "Decision

Document" accompanying the
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Guidelines in the Federal Register of

July 7, 1970. Key points in the history

included:
• The Maxine Singer-Dieter Soil letter

[Science 181, 1114, 1973) arising from the

Gordon Research Conference on Nucleic

Acids of July 1973.

• The Paul Berg et al. letter to Science

[185, 303, 1974) calling for the NIH to

establish an advisory committee to write

guidelines.

• The Asilomar conference of

February 1975.

• The work of the NIH Recombinant
DNA Advisory Committee (RAC)
through 1975, resulting in the proposed
guidelines of December 1975.

• The speciakmeeting of the Advisory
Committee to the Director, NIH, on
February 9-10, 1970, to review the

proposed guidelines.

• Final issuance of the NIH
Guidelines on June 23. 1970 (published in

the Federal Register on July 7, 1970).

The history from the period July 1970

to December 1978 includes the following

key points:

• Deliberations on revisions by the

RAC during 1077, resulting in proposed
revisions published for comment in the

Federal Register on September 27, 1977

(42 FR 49590).

• A public hearing on the revisions, at

the meeting of the Advisory Committee
to the Director, NIH, December 15-18,

1977.

• Publication for public comment in

the Federal Register on July 28, 1978 (43

FR 33042) of new proposed revised

guidelines accompanied by a detailed

Decision Document and a detailed

Environmental Impact Assessment.
• A public hearing on the proposed

revisions, chaired by the General
Counsel of HEW, on September 15, 1978.

• Publication of revised guidelines on
December 22, 1978 (43 FR 00080),

accompanied by a detailed Decision

Document and Environmental Impact
Assessment
The entire history is extentively

documented in Volumes 1-4 of

"Recombinant DNA Research"—a series

constituting a readily available public

record of activities in regard to the NIH
Guidelines.

II. Revision of the December 1978
Guidelines

The December 1978 NIH Guidelines
for Research Involving Recombinant
DNA Molecules (43 FR 00108) include

procedures for changing the Guidelines.

As detailed in Section IV—El—1—b—(1) of

the Guidelines, this involves

consideration of the proposed changes
by the NIH Recombinant DNA Advisory
Committee (RAC) with an opportunity

for public and Federal agency comment

and with publication in the Federal

Register of the final decision by the

Director, NIH.
On April 11, 1979, there appeared in

the Federal Register (44 FR 21730) the

first changes in the Guidelines under

these new procedures. There, I

published background information on
recommendations made by the RAC at

their Feburary 10-17, 1979, meeting, and
promulgated certain changes in the

Guidelines.

In the Federal Register on July 20, 1979

(44 FR 42914), I published background
information on recommendations made
by the RAC at their May 21-23, 1979,

meeting, and promulgated certain

additional changes in the Guidelines.

At the most recent RAC meeting on
September 0-7, 1979, additional changes
in the Guidelines were recommended.
Parts III and IV of this announcement
give background information on these

recommendations and my proposed
decision on them. Immediately following

this announcement, there appear
proposed revised NIH Guidelines for

Research Involving Recombinant DNA
Molecules (which I will refer to as the

November 1979 proposed Guidelines).

These were obtained by incorporating

into the December 1978 Guidelines all

the changes made following the

February 16-17, May 21-23, and
September 6-7 RAC meetings.

III. The "E coli K-12/P1
Recommendation” Made by the RAC at

the September 6-7, 1979, Meeting

The organization of Part III of this

announcement is as follows:

In Section III-A, the historical

background of the "£. coli K-12/P1
Recommendation" is given. In summary,
this was a recommendation that

experiments involving propagation of

recombinant DNA in EK1 hosts should

be exempted from the Guidelines, but be
carried out at the Pi level of physical

containment, and be registered with the

Institutional Biosafety Committee (IBC)

without the requirement for IBC prior

review.

Section III—B specifies a framework
for analyzing how a hazardous situation

might result from these changes in the

Guidelines, and then shows the low
probability of each of a series of steps

required for a harmful effect—including

escape of E. coli K-12 in significant

numbers from a Pi laboratory,

implantation and persistence of E. coli

K-12 in the human intestinal tract,

conversion of E. coli K-12 into an
epidemic pathogen, and transmission of

recombinant DNA to other organisms.
Section III—C gives my responses to

issues raised in correspondence
concerning the recommendation.

Section III-D discusses alternatives

which I considered prior to my proposed
decision.

Section III—E gives my proposed
decision. In summary, these experiments

are not to be exempted from the

Guidelines. I proposed to accept the

recommended containment level of Pi

and EK1, and the requirement that these

experiments be registered with and
reviewed by the IBC. Prior review by the

IBC would not be required before

initiation of most experiments in this

class. Prior review and approval by the

IBC would be required, however, for

experiments in which there is a

deliberate attempt to have the E. coli K-
12 efficiently express a gene coding for a

eukaryotic protein. Registration of these

experiments with NIH, and review of

them by NIH, would not be required.

III-A. Background

Of all the recommendations arising

from the last three meetings of the RAC,
the one that has generated the greatest

number of letters and the most
discussion at the RAC meetings is a

proposal adopted by the RAC on
September 8, 1979, by a vote of 10 in

favor, 4 opposed, and 1 abstention, that:

Those recombinant DNA molecules that

are propagated in E. coli K-12 hosts not

containing conjugation-proficient plasmids or

generalized transducing phages, when
lambda or lambdoid bacteriophages or non-

conjugative plasmids are used as vectors, are

exempted from the Guidelines, subject to the

prohibitions of 1-D-l through l-D-6. Prior to

initiation of the experiments, investigators

wishing to carry out such experiments must
submit a registration document that contains

(a) a description of the source(s) of DNA, (b)

nature of the inserted DNA sequences and (c)

the hosts and vectors to be used. This

registration document must be dated and
signed by the investigator and filed only with

the local IBC with no requirement for review

by the IBC prior to initiation of experiments

in these categories.

(In referring to this recommendation
during my analysis below, I will call it

the "E. coli K-12/P1 Recommendation.”)
At my request, the NIH Office of

Recombinant DNA Activities (ORDA)
has prepared a 312-page book entitled

"Background Documents on E. coli K-
12/Pl Recommendation.” This contains

a history of the RAC consideration of

this proposal at both its May 1979 and
September 1979 meetings, and includes

copies of all correspondence received

and documents reviewed by the RAC at

these meetings. This document: (i) is

now available for public inspection at

ORDA; (ii) can be made available (in

whole or in part) to any requester upon
payment of reproduction costs; and (iii)

will be published (and subsequently
may be purchased through the U.S.
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Government Printing Office) as part of

Volume 5 of ‘‘Recombinant DNA
Research,” a series constituting a public

record of activities in regard to the NIH
Guidelines.

I have carefully examined this

extensive record in detail. A summary of

the record is as follows:

1. A proposed exemption was
published for public comment in the

Federal Register on April 13, 1979, as

follows:

Those recombinant DNA molecules that

are propagated in E. coli K-12 hosts not

containing conjugation-proficient plasmids or

generalized transducing phages, when
lambda or lambdoid bacteriophages or non-

conjugative plasmids are used as vectors, are

exempt from the Guidelines.

2. Dr. Wallace Rowe, a member of the

RAC and one of the two proposers of the

exemption, sent to the RAC members on
May 4 a document supporting the

exemption, including copies of a number
of published scientific papers and letters

from immunologists concerning their

assessment of the possibility of

autoimmune disease being caused in

man as a result of recombinant DNA
experimentation.

3. Also sent to the RAC members prior

to their May 21-23 meeting were other

docuemnts commenting on risk-

assessment in general and the Rowe-
Klartin polyoma experiments in

particular, as well as four letters

commenting directly on the proposed
exemption: two supporting the proposal

and two considering it premature.

4. At the May 21-23 meeting, the RAC
discussed the proposed exemption for

several hours. A motion was passed by
a vote of 17 to 0, with 3 abstentions:

That the chair appoint a working group to:

(a) conduct a rigorous scientific analysis of

the E. coli K-12 host-vector systems with

specific regard to the state of evidence of

attendant biohazards of such studies/

systems; (b) explore existing nonRAC
(medical microbiology) mechanisms for

regulating these specific host-vector systems;

(c) develop proposals for “new" devices for

ensuring laboratory safety standards with

such systems; and (d) report the results of

this working group to the full RAC for its

consideration.

Later in the meeting, Dr. David
Baltimore recommended that

recombinant DNA experiments
involving E. Coli K-12 host-vector

systems be permitted under Pi

conditions, rather than be totally exempt
from the Guidelines. He said that his

proposal would involve registration with

the local IBC with the forwarding of a

registration document to ORDA. The
RAC voted 18 to 3, with 1 abstention, in

favor of recommending Dr. Baltimore's

proposal for consideration by the

Working Group.
Later in the meeting, Dr. Jane Setlow,

the RAC chairman, appointed Drs.

Luther Williams (chairman), Susan
Gottesman, Richard Novick, and Samuel
Proctor to this “Pl/EKl" Working
Group.

5. The Pl/EKl Working Group
deliberated and submitted the following

proposal which was published for

comment in the Federal Register on July

31, 1979:

Those recombinant DNA molecules that

are propagated in E. coli K-12 hosts not

containing conjugation-proficient plasmids or

generalized transducing phages, when
lambda or lambdoid bacterio-phages or non-

conjugative plasmids are used as vectors, can
be handled at Pi and are exempted from the

Guidelines.

6. Between the May and September
RAC meetings, 14 letters commenting on
the proposal were received and
transmitted to the RAC members. All

the commentators expressed strong

support for the proposed exemption.

Most of them supported the original

proposal for complete exemption as

published in the Federal Register on
April 13, 1979. One of these letters was
signed by 183 scientists who attended
the 1979 Gordon Research Conferences
on Nucleic Acids and on Biological

Regulatory Mechanisms.
7. In addition to letters commenting

directly on the Federal Register

proposal, other relevant documents sent

to the RAC prior to the September 6-7

meeting included an additional letter on
the Rowe-Martin polyoma experiment, a

background document from the Pl/EKl
Working Group, and a manuscript on a

framework for assessing the potential

risks of recombinant DNA experiments

prepared by Dr. Sidney Brenner for the

United Kingdom Genetic Manipulation
Advisory Group.

8. Distributed at the September 6-7

meeting were a summary of the major
recommendations of an ad hoc National

Institute of Allergy and Infectious

Diseases working group on risk-

assessment and a more detailed

background document on E. coli K-12,

prepared by the Pl/EKl Working Group.
9. At the September 6-7 meeting,

several hours were spent discussing this

proposal (I have reviewed a transcript of

this portion of the meeting). Among the

items covered during the discussion

were: the interpretation of the Rowe-
Martin polyoma experiments; the

interpretation of two papers which
appeared in the July 1979 edition of thf

recombinant DNA Technical Bulletin,

“Testing of Host-Vector Systems in

Mice” by Rolf Freter et al„ and
“Survival of E. coli Host-Vector systems

in the Human Intestinal Tract" by Stuart

Levy and Bonnie Marshall; and the

status of the NIH Risk Assessment
Program. Questions discussed included:

How likely is the escape' of E. coli K-12
from the laboratory? What is the

likelihood of its persistence? (survival

without selective advantage?) What is

the possibility of a reversion of its

disabling properties?—or transfer of its

DNA to a wild type strain? How likely

and how dangerous would the

colonization of humans by E. coli

bacteria making a "foreign” protein

be?—considering the danger either due
directly to action of the “foreign" protein

or due to induced autoimmunity? How
much should the RAC consider

imaginary hypothetical hazards and
how much should it concentrate on
perceived real hazards? How should one
extrapolate from current data to set

reasonable containment levels for

experiments?

Concluding this discussion, the RAC
voted 10 to 4, with 1 abstention, for the

“E. coli K-12-P1 Recommendation.”
Section III—B of this document

analyzes in detail the issues discussed

by the RAC prior to their voting on the

"E. coli K-12/P1 Recommendation.”
Ill—B. Analysis:

This section begins with a framework
for analyzing how a hazardous situation

might result from the recommended
changes in the Guidelines, and then

shows the low probability of each of a

series of steps required for a harmful

effect.

Framework for Analysis

As a framework for analyzing how
recombinant DNA experimentation

might lead to a hazardous situation, the

following appeared in the NIH
Environmental Impact Statement on the

1976 Guidelines, and remains valid

today:

The hypothetical mechanisms by which
insertion of foreign genes into cells or viruses

might result in the formation of hazardous

agents are ... in principle, applicable to

persons, animals, and plants. There is. as

stated before, no know instance in which a

hazardous agent has been created by
recombinant DNA technology. Current

Knowledge permits no more than speculation

that such agents may be produced and an

equally speculative assessment of the nature

and extent of hazards associated with a

particular recombinant DNA
experiment. . . .

In order that any potential hazard be

realized, it is necessary that each of a number
of sequential events occur. Each event in the

sequence is possible only if the earlier events

have occurred. The organism must

—

(a) Contain foreign genes,

(b) Escape from the experimental situation,

(c) Surviv® after escape,
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(d) Become established in an environment

permitting its growth and multiplication,

(e) Contact other living organisms in a

significant manner, including contact by a

sufficient number of organisms to ensure

survival and growth and to cause infection.

Note that the environment in (d) may be a

living organism itself.

In those cases where the detrimental effect

would result from the formation of a harmful

protein, the organism containing the

recombinant DNA would have to

—

(f) Contain a gene for a potentially harmful

protein.

(g) Be able to express the foreign gene (that

is. synthesize the corresponding protein) and
(h) Synthesize the protein in sufficient

quantity to be deleterious to the infected

organism.

The overall probability of a detrimental

effect resulting from the formation of a

harmful protein is then equal to the product

obtained by multiplying together the

probability of each event, (a) through (h).

In those cases where the foreign DNA itself

might be the cause of undesirable effects,

another set of events must be considered.

Where the foreign DNA is presumed to

increase the pathogenicity of the initial host

cell or virus, the inserted DNA must

—

(i) Impart a selective advantage for growth
to the carrier of the recombinant DNA as

compared with the original cell or virus.

(j) Alter the metabolism of the carrier so

that it becomes disease-producing.

The overall probability of a detrimental

effect by this mechanism is then equal to the

product obtained by multiplying together the

possibilities of event^ (a) through (e) times (i)

through (j).

In the case where the foreign DNA is

presumed to cause undesirable effects by
virtue of its transfer out of the original

recipient and reinsertion into cells of another

species, the DNA must

—

(k) Leave the original recipient without

being destroyed.

reversion of

^
disabling properties ^

-> escape 4 persistence

\
transfer of plasmid
to wild type strain

(l) Survive transfer to another cell,

(m) Become associated with the other cell

in a stable manner, either as an independent

element or by natural recombination.

The overall probability of an undesirable

effect arising by means of the secondary

transfer mechanism is equal to the product

obtained by multiplying together the

probabilities of events (a) through (e) and (k)

through (m).

A more recent framework for

assessing the risks of recombinant DNA
experiments was prepared by Dr. Sidney

Brenner for the United Kingdom Genetic

Manipulation Advisory Group. This

document, which is part of the

"Background Documents on E. coli K-
12/Pl Recommendation” available from

ORDA, was discussed by the RAC at

their September, 1979, meeting. The
Brenner document uses "generation

trees." He gives examples such as:

outcome

acquisition of
a plasmid from -

a natural donor

transfer by
mobilization
to wild type
strain

outcome

or

escape > persistence

As Dr. Brenner points out in a letter of

July 26, "It is important to recognize that

if any of the factors which are used can

be assigned zero, then everything must
be zero for that particular event. Thus if

something does not express, that is

enough: if it expresses and if the product

has no biological target, that too is

enough: and if it expresses and has a

biological target and cannot gain access
to it, that also is of no consequence."
Both frameworks (i.e„ that of the EIS

or of Brenner) lead to the conclusion

that if any of the multiple steps leading

to the final outcome has a zero

probability, then the probability of the

final outcome is zero. If no step has zero

probability but if each sequential step

leading to the final outcome has a low
probability, then the final outcome has
an exceedingly low probability.

What is the Likelihood of E. coli K-12
Escape From A Pi Laboratory?

For an organism containing
reco 'binant DNA to cause a public

health hazard, it must first escape from

the laboratory.

The NIH Guidelines specify in Section

II—A that:

The first principle of containment is a strict

adherence to good microbiological practices.

Consequently, all personnel directly or

indirectly involved in experiments on
recombinant DNAs must receive adequate

instruction. This shall as a minimum include

instructions in aseptic techniques and in the

biology of the organisms used in the

experiments, so that the potential biohazards

can be understood and appreciated.

The definition of Pi physical

containment in addition requires the

following:

"II—B—1—a—(1). Laboratory doors shall be
kept closed while experiments are in

progress.

II—B—1—a—(2). Work surfaces shall be
decontaminated daily, and immediately

following spills of organisms containing

recombinant DNA molecules.

II—B—1—a—(3). All biological wastes shall be
decontaminated before disposal. Other
contaminated materials, such as glassware,

[223 ]

animal cages, and laboratory equipment
shall be decontaminated before washing,

reuse, or disposal.

II—B—1—a—(4). Mechanical pipetting devices

shall be used: pipetting by mouth is

prohibited.

II—B—1—a—(5). Eating, drinking, smoking, and
storage of foods are not permitted in the

laboratory area in which recombinant DNA
materials are handled.

II—B—1—a—(6). Persons shall wash their

hands after handling organisms containing

recombinant DNA molecules and when they

leave the laboratory.

II—B—1—a—(7). Care shall be taken in the

conduct of all procedures to minimize the

creation of aerosols.

II—B—1—a—(8). Contaminated materials that

are to be decontaminated at a site away from

the laboratory shall be placed in a durable

leak-proof container, which is closed before

removal from the laboratory.

II—B—1—a—(9). An insect and rodent control

program shall be instituted.

II—B—1—a—(10). The use of laboratory gowns
coats, or uniforms is discretionary with the

laboratory supervisor.

II—B—1—a—(11). Use of the hypodermic
needle and syringe shall be avoided when
alternative methods are available.
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Il-B-l-a-(12). The laboratory shall be kept

neat and clean.

Two requirements of Pi are most
important. First, all biological wastes
are to be decontaminated. E. coli are

very sensitive to chemical disinfection.

(Disinfection , Sterilization and
Preservation, Seymour S. Black, editor,

second edition, Lea and Febiger, 1977.)

Second, mouth pipetting is prohibited. In

the 1976 NIH Guidelines, mouth-
pipetting was permitted at the PI level.

Mouth-pipetting was prohibited at the

Pi level in the Guidelines promulgated
in December 1978. The "Decision

Document” accompanying proposed
revised guidelines in the Federal

Register on July 28, 1978, said:

A number of commentators have urged that

mouth pipetting be prohibited at the PI level

of physical containment. This is strongly

endorsed by NIH safety experts, who point

out that this is an important safety feature,

and that efficient new mechanical pipetting

aids should not greatly hamper researchers.

Also, the EMBO Standing Advisory
Committee on Recombinant DNA Research
"believes that mouth pipetting should be

prohibited in P2-P4 laboratories.” In addition,

the Working Group of American virologists

which met on April 6-7, 1978, to review the

report of the U.S.-EMBO Workshop To
Assess Risks for Recoipbinant Experiments
Involving the Genomes of Animal, Plant, and
Insect Viruses wrote the following in their

report: "In its deliberations, the Working
Group was impressed with the safeguards

afforded by a ban on mouth pipetting for

recombinant DA experiments involving E.

coli K-12 host-vectors. The group felt that the

only plausible way E. coli K-12 could gain

entry into laboratory workers was by oral

ingestion. The analysis contained in the U.S.-

EMBO Report was predicated on the remote
possibility that E. coli K-12, containing

eukaryotic viral DNA, would be swallowed
and the viral DNA insert would be delivered

to a tissue in the body which ordinarily

would be inaccessible to the virus. A
prohibition of mouth pipetting would clearly

prevent this sequence of events from even
beginning. The Working Group therefore,

recommended that no mouth pipetting be
allowed at any level of physical containment
(including PI) when working with E. coli K-
12.”

The Environmental Impact
Assessment accompanying proposed
revised guidelines in the Federal

Register on July 28, 1978, said:

A major change * * * is the banning of

mouth pipetting at the Pi level, meaning that

mouth pipetting is now banned for all

experiments covered by the guidelines. Since

the only plausible way E. coli K-12 could

gain entry into laboratory workers is by oral

ingestion, this ban greatly reduces the

possibility that any organisms containing

recombinant DNA will escape and thus

minimizes the risk of environmental impact.

Pl-type laboratories are used around
the world for diagnostic microbiological

purposes, which involve handling many
common pathogens. There is no
evidence that the public has ever been
endangered by the diagnostic and
research efforts of the many private,

city, county, and State microbiological

laboratories associated with hospitals

and public health departments. While
accidental infections in laboratory

workers have occurred, no epidemic or

hazard to the public health has ever

been shown to have arisen from work
conducted in accordance with the basic

safe practices required in a Pl-type

laboratory.

The main additional safety features of

P2 and P3 as compared with Pi are the

use of a biological safety cabinet,

controlled air flow, and access control.

These features are of primary

importance in dealing with organisms

transmitted by the respiratory route. For

enteric organisms, such as E. coli, the

main route of transmission is oral. Thus
the ban on mouth pipetting, the

requirement for decontamination, and
observance of basic personal hygiene

and sanitation practice, as required at

the Pi physical containment level, are

the essential safety features. The
additional features of P2 and P3 provide

additional safeguards against inhalation

exposure, which is not a route of

infection for E. coli.

What is The Probability of E. coli

Causing An Epidemic By Person-lo-

Person Spread?

There are E. coli strains (other than

E. coli K-12) which can cause disease in

man. However, even for these, epidemic
spread by person-to-person contact is

extremely unlikely in adults. As
summarized by Dr. Sherwood Gorbach
(Journal of Infectious Diseases 137, 615,

1978):

The organisms are transmitted by the fecal-

oral route. Person-to-person spread is rather

unlikely, and for this reason secondary
transmission of E. coli from the index case to

another person is rarely observed. These
epidemiologic characteristics are based on
the requirement for a large oral inoculum of

E. coli to initiate disease, an inoculum
estimated to be at least 10 6-10 10 organisms.

Under natural circumstances, only highly

contaminated sources such as food and water
can serve as vehicles pf transmission.

As discussed in an April 12, 1977,

letter from Dr. Roy Curtiss (reprinted in

the Environmental Impact Statement on
the 1976 Guidelines):

In terms of communicability of E. coli K-12,

we know that enteric diseases caused by
enteropathogenic E. coli and various strains

of Shigella, Salmonella and Vibrio are

transmitted by contaminated food and water

and that manifestation of disease symptoms
requires consumption of approximately one

million bacteria. Such enteric diseases are

seldom spread by aerosols ... In terms of

the more usual means for spread of enteric

pathogens, it is evident that enteric diseases

are very well controlled in the United States

by sanitary engineering.

Certain strains of E. coli, such as

those which produce enterotoxins, are

responsible for a portion of acute

diarrheal diseases of childhood and
have been related to hospital nursery

outbreaks of diarrheal disease. Data
collected thus far suggest that E. coli

diarrheal disease is relatively

uncommon in the United States, but is

more common in the developing world.

Dr. Eugene Gangarosa, writing in the

Journal of Infectious Diseases 137, 634,

1978, concluded as follows:

Current evidence suggests that

diarrheagenic E. coli are not important

causes of disease in the sanitized urban
centers of the United States at this time.

However, enterotoxigenic E. coli are a

leading cause of diarrhea among travelers

who visit developing countries. The failure of

diarrheagenic E. coli pathogens to gain a

foothold in this country, despite problems
with enteropathogenic E. coli in nurseries

during the 1940’s and 1950’s and the more
recent multiple introductions of

enterotoxigenic E. coli by travelers returning

from developing areas of the world,

demonstrates the epidemiologic impotence of

diarrheagenic E. coli in the relatively

sanitized environment of the United States.

Nondiarrheagenic E. coli seem to be major

pathogens in community-acquired and
nosocomial infections in extraintestinal sites.

In my judgment, the potential for an
epidemic caused by the genetically

manipulated K-12 strain of E. coli does not

seem remotely possible. Even if disease could

occur, it seems most unlikely that

transmission from the laboratory to the

community would take place, because of the

reasons cited previously.

Is E. coli K-12 Pathogenic?

The “E. coli K-12 /PI

Recommendation” mandates the use of

E. coli K-12 hosts. Although there are

pathogenic strains of E. coli, the

enfeebled laboratory strain E. coli K-12
is not pathogenic. As noted in the

Environmental Impact Assessment
published in the Federal Register on July

28, 1978:

The laboratory variants of K-12 permitted

in recombinant DNA experiments have never

been reported cause disease, even in

laboratory workers. K-12 has been grown in

large quantities up to hundreds of liters

containing as many as a trillion bacteria.

These cultures have been produced in

countless laboratories the world over, and
under containment conditions lower than the

minimal ones in the NIH guidelines.

As summarized by Dr. Sherwood
Gorbach (Journal of Infectious Diseases

137, 615, 1978):
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A critical constellation of virulence factors

required by a microorganism in order to

produce disease: (1) survival in the

environment so that it can spread from

animal to animal. (2) some mechanism for

penetrating the skin or a mucosal surface

such as the bowel, genitourinary tract, or

oropharynx, (3) multiplication within the

host, (4) systemic spread within the host. (5)

resistance to host defense mechanisms, and

(6) production of toxin or some other

mechanism to damage the host to cause those

symptoms associated with 'disease.' Freter

has emphasized that the absence of any one
of these characteristics will break the chain

of events, rendering the microorganism
avirulenl . ... £. coli K-12 is intrinsically

impaired in most, if not all. of these

properties.

Can E. coli K-12 Be Made Pathogenic

By The Insertion OfRecombinant DNA?

As discussed in the Environmental
Impact Assessment which appeared in

the Federal Register on July 28, 1978:

Seeking a consensus on the matter of risk

assessment in recombinant DNA research,

with particular reference to the use of E. coli.

the National Institutes of Health sponsored a

workshop in Falmouth, Mass., on June 20-21,

1977. In attendance were approximately 50

invited participants and observers, from the

United States and abroad, including experts

on all aspects of infectious disease. The
following excerpt from a letter by the

workshop chairman. Sherwood L Corbach. to

Donald S. Fredrickson summarizes the

principal conclusion: . . . “The participants

arrived at unanimous agreement that E. coli

K-12 cannot be converted into an epidemic
pathogen by laboratory manipulations with

DNA inserts. On the basis of extensive

studies already completed, it appears that E.

coli K-12 does not implant in the intestinal

tract of man. There is no evidence that non-
transmissible pjasmids can be spread from E.

coli K-12 to other host bacteria within the

gut. Finally, extensive studies in the

laboratory to induce virulence in E. coli K-12
by insertion of known plasmids and
chromosomal segments coding for virulence

factors, using standard bacterial genetic

techniques, have proven unsuccessful in

producing a fully pathogenic strain. As a

result of these discussions, it was believed
that the proposed hazards concerning £. coli

K-12 as an epidemic pathogen have been
overstated. Such concerns are not compatible
with the extensive scientific evidence that

has already been accumulated, all of which
provides assurance that £ coli K-12 is

inherently enfeebled and not capable of

pathogenic transformation by DNA
insertions."

Does The Introduction of Eukaryotic
Shotgun DNA Into E. coli Alter Its

Pathogenicity?

Numerous "shotgun" experiments
have been performed, inserting pieces of

eukaryotic DNA into E. coli K-12. In

very few instances hatfe the resulting

recombinant-DNA-bearing bacteria

been specifically tested for

pathogenicity. A paper sent to the RAC,
and contained in "Background
Documents on E. coli K-12/P1
Recommendation," reports on such a

study by Drs. Hardy Chan, David
Botstein, Wallace Rowe, and Malcolm
Martin.

Shotgun DNA from Saccharomyces
cerevisiae ligated into the plasmid pMB9
was inserted into E. coli K-12. Weanling
mice were injected intracerebrally and
intraperitoneally with the recombinant-
DNA-containing E. coli K-12. Mice were
sacrificed, the brains cultured in broth,

and the broth culture injected into

another group of mice, for five serial

passages. The results showed that

“Shotgun cloning of the majority of the

genome of Saccharomyces into E. coli

12-K did not yield any clone with

increased virulence for mice or with

increased ability to adapt to mouse
virulence as compared with K-12
carrying a non-recombinant plasmid."

Does E. coli K-12 Implant in the

Intestinal Tract of Laboratory Animals?

As summarized by Dr. Sherwood
Gorbach [Journal of Infectious Disease
137. 615, 1978):

A number of investigators have tried in

vain to implant £. coli K-12 in the intestinal

tract of laboratory animals. Negative results

have been noted in mice. rats, chickens, pigs,

and calves. £. coli K-12 has been able to

colonize the stomach of starved sheep.

Dr. Rolf Freter [Journal of Infectious
Diseases 137, 624, 1978) reported that

chi-1666 (an E. coli K-12 strain)

"persisted beyond seven days in only

one of a total of 144 conventional mice
fed this bacterium." However, when the

E. coli K-12 were first implanted in

"germ-free" mice which were
"conventionalized" later, "the strains

established themselves in the

indigenous flora for the length of the

experiments (up to 85 days) at

population levels normally assumed by
E. coli in the conventional mouse."

Does E. coli K-12 Implant in the Human
Intestine?

As noted in the Environmental Impact
Statement on the 1976 Guidelines:

Experiments have shown that even after

normal humans have ingested up to

10.000.000,000 K-12 cells, only transient

multiplications of the bacteria in the

intestines can be observed, and that after a

time no K-12 can be detected in the feces.

Thus, K-12 does not establish itself as a

permanent resident of normal human beings.

It might be pointed out that animals,

including humans, ingest large numbers of

bacteria of many species daily. Most of these

do not take up long-term residency. For
example, a normal portion of yogurt may
contain ten billion cells of the bacteria

Lactobacillus vulgaris; in spite of daily

consumption, the Lactobacillus quickly

disappears from the human bowel.

As summarized by Dr. Sherwood
Gorbach [Journal of Infectious Disease
137. 615, 1978):

Since colonization of the intestine is felt to

be an initial event in many pathologic states

involving £. coli, it is natural that this feature

has been the subject of several

investigations. It is fair to state that there

have been no instances in which the ingested

strain of £. coli K-12 has been implanted in

the human intestine. Smith fed eight different

£. coli K-12 strains, containing various

transmissible plasmids, to a volunteer at high

doses (10
s
). Some strains could not be

isolated at all from the feces, while others

persisted in progressively reduced counts for

a period of up to four days. The experiment
was subsequently repeated, and there was
again no persistence beyond four days. To
increase the likelihood of implanting £. coli

K-12 in the gut. Smith then used a K-12 strain

that had inserted in it the colicin V (ColV)

plasmid of a wild-type £. coli (ColV promotes
the survival of wild-type £. coli in the

intestinal tract.) When a volunteer consumed
the K-12 strains with and without the ColV
plasmid, the strains were eliminated from the

feces in an equal time frame, none persisting

more than four days.

Anderson attempted similar implantations

with £. coli K-12 strains in eight volunteers

who received dose& of up to 10'° organisms.

The maximal period of fecal excretion of the

test strains was six days, with a mean of

three days. These studies were repeated,

again using eight volunteers, and the same
findings were observed. Gorbach reported at

this meeting unsuccessful attempts at

implanting £. coli K-12 in two patients with

defective bacterial clearing mechanisms in

the small bowel. In one case, the patient has

a stricture in the ileum, and the other patient

had severe diarrhea due to cholera. The K-12
strain was eliminated from the small bowel
and faeces within 24 hours in both patients.

Does E. coli K-12 Infect Laboratory
Personnel?

A study of non-recombinant DNA
workers in a laboratory studying E. coli

K-12 and transmission-proficient R-

plasmids (V. Petrocheilou and M. H.

Richmond, Gene 2, 323, 1977) concluded
that:

Faeces of laboratory workers who handled
nalidixic acid-resistant Eschericjiia coli K-12
and R plasmids with multiple drug resistance

markers were monitored every 2 or 3 days for

over a 2-year period. Neither the K-12
bacteria nor any of these plasmids were ever

found in the faeces. Since these R-plasmids
are transmission-proficient and the work was
carried out without any special precautions,

one may conclude that there is not likely to

be any practical risk for transmission of

recombinant DNA when cloned in currently

used transmission-deficient plasmids of £.

coli K-12. ... It is important to realize that

studies carried out in this way give an overall

view of the probability that a laboratory
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strain will either itself become established in

the gut or lead to the persistence of an R-

plasmid in another E. coli line following

plasmid transfer.

As such, it is therefore a composite
measure of two separate processes: the

probability of infection by the organisms
under the conditions in which the laboratory

work is carried out; and the ability of the

organism, or its plasmid, to survive as a

component of the faecal flora of the worker
concerned. Although it could be argued that

such a study is difficult to interpret because
of its complexity, nevertheless the overall

probability with which the process occurs is

important in assessing the hazards of

laboratory work with E. coli strains carrying

R-plasmids. The results reported here suggest

that E. coli K-12 lines, whether or not R-

plasmids are carried, are unlikely to establish

themselves as major components of the

bacterial faecal flora of the workers handling
the plasmids; and such a view is certainly

consistent with the behaviour of E. coli K-12
strains carrying R-plasmids when deliberate

attempts are made to establish them in the

human gut by feeding them to volunteers

(Anderson, 1975; Williams-Smith, 1975).

In the context of genetic manipulation
experiments, these results suggest that some
measure of safety attaches to the use of E.

coli K-12 strains even in comparison to what
might be expected for more commonly
encountered smooth strains of E. coli. The
margin of safety is increased very

substantially when disabled versions of E.

coli K-12, and/or plasmids that are not self-

transmissible are used for in vitro

recombination experiments.

An update of these data, sent to the

RAC and contained in “Background
Documents on E. coli K-12/P1
Recommendation,” ijs the report

“Summary of Conclusions from Feeding
and Monitoring Experiments” by M.
Richmond, as presented to the Risk-

Assessment Subcommittee of COGENE
on March 30, 1979. He notes, “Over a

period of 26 months in Bristol, 12 months
in London and 12 months in Seattle

involving 64 subjects, there was no
evidence that laboratory workers, or

members of their families, acquired
either bacterial strains or plasmids that

were employed in the laboratory. This
was true even in a few individuals

working in the laboratory who received
short courses of antibiotic therapy or, in

one case, an individual who was on
prophylactic antibiotic therapy.”

Will E. coli K-12 Carrying Recombinant
DNA Survive?

The Environmental Impact
Assessment of July 28, 1978, said:

There are various indications that both
host bacteria and plasmid or virus vectors

containing inserted foreign DNA are less

likely to survive and multiply than are the

original organisms, except for the very
unusual instances where the foreign DNA
supplies some function, such as antibiotic

resistance, that favors the organism in a

particular, non-natural environment. Natural

selection results in the survival of only well-

balanced and efficient organisms; unneeded
genetic material tends to be lost. Essential

functions are carefully controlled and are

switched on and off as needed.

The activity of a particular gene product

depends upon, and in turn influences, many
other functions of a cell. Such uncontrolled,

nonessential properties as might be
introduced by foreign genes would probably
not result in any advantage to the survival

and multiplication of an otherwise well-

balanced organism. Rather, the new
properties might be expected to confer some
relative disability. It is unlikely that

elimination of a gene product by insertion of

a foreign DNA sequence would be
advantageous. More likely than not, any new
properties derived from insertion of foreign

DNA would confer some relative disability

on the recipient organism. Therefore, it is

probable that bacterial cells, plasmids, or

viruses containing inserted foreign DNA
would multiply more slowly in nature than

the same cells or vectors without foreign

DNA; and in a natural competitive

environment, those organisms containing

recombinant DNA would generally be

expected to disappear.

New data relevant to this issue, sent

to the RAC and contained in the

“Background Documents on E. coli K-
12/Pl Recommendation,” were supplied

by Dr. Donald Brown of the Carnegie
Institution of Washington. E. coli K-12
containing no recombinant DNA were
mixed with E. coli K-12 containing a

number of different inserts (DNA from
Xenopus laevis, Drosophila
melanogaster, or Bombyx mori). In each
case the E. coli K-12 containing no
recombinant DNA outgrew the E. coli

K-12 containing recombinant DNA.
Recent data sent to the RAC and

contained in the “Background
Documents on E. coli K-12/P1
Recommendation” supplied by Dr. Paul

Burnett of Lilly Research Laboratories

on May 8, 1979, indicated that when E.

coli K-12 carrying recombinant plasmids
containing insulin gene sequences were
fed to conventional rats or mice, “the

strain and plasmid are lost very
rapidly.”

Will Recombinant DNA Be Transmitted

from E. coli K-12 to Other Organisms?

As described in the Environmental
Impact Assessment (Federal Register

July 28, 1978):

While it would appear impossible to render

E. coli K-12 pathogenic by the introduction of

foreign DNA, there is still to be considered
whether the inserted fragment could be
transmitted to another bacterium with which
the K-12 comes in contact, including other

strains of E. coli. Such a transmission might
convert the recipient into a pathogen or

render a pathogen more viable. The case of

plasmid vectors is considered first.

Plasmids are intracellular particles

composed of DNA and not dependent on
chromosomes for their replication. Hence,
they can be used as vectors, or vehicles for

transporting foreign DNA into the bacterial

host, where they multiply and propagate the

genes they bear. Certain plasmids (called

"conjugative") are inherently able to migrate

from one bacterial cell to another. These are

prohibited for nearly all recombinant DNA
experiments. Only plasmids not capable or

barely capable of spontaneous intercellular

migration ("nonconjugative") may be used.

As summarized by Dr. Sherwood
Gorbach (Journal of Infectious Diseases
137, 615, 1978):

Smith (1978) fed 10 9
£. coli K-12 organisms

to a normal volunteer. He used several

strains which contained self-transmissible

plasmids of the F. I. or A2 transfer groups.

These strains could transfer in vitro the

tetracycline resistance plasmids to an E. coli

K-12 recipient and to resident E. coli from the

normal flora of the volunteer. When the

strains were fed to the volunteer, however,
they were eliminated from the feces within

four days, and there was no evidence of in

vivo plasmid transfer to resident strains or to

susceptible K-12 and H123 E. coli strains fed

in the same ingested sample. This experiment
was repeated, and again there was failure to

transfer in vivo the tetracycline resistance

plasmid.

Anderson (1978) fed large number of E. coli

K-12 organisms which contained a

nonconjugative plasmid to eight volunteers.

In no instance was plasmid transfer to

normal flora demonstrated in vivo. However,
in vitro studies showed that E. coli strains

from the normal flora of three of eight

subjects carried transfer plasmids whicn
could mobilize one of the nontransmissible

plasmids, but not the other. Anderson
suggested that "transfer would therefore be
possible if a suitable conjugative plasmid
entered a strain carrying a

nonautotransferring hybrid plasmid."

Curtiss (1978) described in vitro transfer

experiments in which he measured the

mobilization of a series of recently

developed, nonconjugative plasmids under
optimal laboratory conditions. He estimated

that the maximal probability for transmission

of such plasmid vectors from an E. coli K-12
host is 10* 16 per surviving bacteria per day in

the intestinal tract of warm-blooded animals.

He emphasized that the chance of transfer is

even less since other factors, not taken into

account, would reduce transfer in the

intestinal tract. The in vivo deterrents

included the following factors. (1) Diminished
bacterial metabolic activity leads to

decreased conjugation. In the test tube, the

generation time of E. coli is 20-40 min, but it

is 4-6 hr. in the intestinal tract. (2)

Conjugation is inhibited by fatty acids, bile,

and other constituents of the gut. (3)

Conjugation is inefficient at the pH and Eh
(oxidation-reduction potential) of the

intestine.

A study by Dr. Dean Hamer (Science

196, 220, 1977) looking at the ability of

conjugative sex factors to mobilize

nonconjugative plasmids with or
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without inserted recombinant DNA
concluded that "the insertion of foreign

DNA into a plasmid had little effect on
its mobilizahility.”

A recent study (1979) included in the

"Background Documents on E. coli K-
12/Pl Recommendation" is the paper

“Survival of E. coli Host-Vector Systems
in the Mammalian Intestinal Tract" by
Drs. Stuart B. Levy, Bonnie Marshall,

Andrew Onderdonk, and Debra Rowse-
Eagle, which concludes, "These results

demonstrated an absence of detectable

transfer of pBR322 during transit in the

intestinal tract of the human volunteers,

despite survival of the laboratory K-12
strain of almost a week at reasonably

high titers.’'

The Rowe-Martin polyoma
experiments (copies of the published

scientific papers are included in the

"Background Documents on £. coli K-
12/Pl Recommendation”) provide

valuable data on the question of the

likelihood of an animal virus

recombinant DNA insert being

transferred out of an E. coli K-12 host

cell used in its propagation into a

eukaryotic cell.

What is the Probability of Recombinant
DNA Experimentation Leading to

Autoimmune Disease?

Included in the "Background
Documents on E. coli K-12/P1
Recommendation" are copies of a letter

sent by Dr. Wallace Rowe to leading

immunologists and their replies.

Appended to the Rowe letter were (1) a

paper by Dr. Jonathan King (Journal of
Infectious Diseases 137, 663, 1978) which
says, "Several kinds of pathologies

might result from infection by chimeric

E. coli strains displaying foreign

proteins. One model is an autoimmune
condition associated with exposure to

antigens cross-reacting with human
antigens" and (2) a letter from Dr. Jon
Beckwith which says "Several

laboratories
* * * have used

recombinant DNA techniques to

construct strains which produce hybrid
proteins between the peptide hormones
insulin and/or somatostatin and
bacterial proteins

* *
* [There is] a real

possibility that these modified peptide
hormones could break tolerance/induce

an autoimmune response in humans to

their own hormones if they reached the

appropriate sites in the body. This, in

turn, could clearly have severe effects

on the health of the affected

individuals.”

Dr. Rowe asked in his letter for an
"objective evaluation of the evidence for

or against the possibility of such disease

mechanisms occuring." The responses

received are included in the

"Background documents on E. coli K-

12/Pl Recommendation.” The
respondents were Drs. Baruj Benacerraf,

Norman Talal, Frank Dixon, Philip

Paterson, William Paul, and Richard

Asofsky. In summary, they concluded
that the probability of recombinant DNA
experimentation leading to autoimmune
disease was remote,

—
"grossly

exaggerated and based upon the

orrurrence of hypothetical events"

—

[One must distinguish] "between
autorecognition (which is physiologic

and necessary for proper immunologic
communication), autoimmunity, and
autoimmune disease.”

—
“I see the

eukaryotic proteins secreated by E. coli

bearing foreign DNA sequences as no
more likely to induce autoreactive

immune responses than the negative

antigenic constituents of this

prokaryotic vector cell itself.”

—

Ad Hoc working Group on Risk

Assessment

An Ad Hoc working Group on Risk

Assessment convened by the National

Institute of Allergy and Infectious

diseases met on August 30, 1979. They
discussed the N1H Plan For A Program
to Assess the Risks of Recombinant
DNA Research which was published in

the Federal Register on September 13 [44

FR 53410). Specific areas of concern
involving E. coli K-12 were discussed in

detail; old evidence as well as evidence
accumulated in the preceding months
were reviewed. The Working Group
expressed their "solid support for the

proposed exemption of K-12 based
cloning from the Guidelines providing

that Pi laboratory practices were
employed." This was reported to the

RAC at their September meeting, and is

contained in the "Background
documents on E. coli K-12/P1
Recommendation."

Lack of Demonstrated Hazard To Date

The Environmental Impact
Assessment of July 1978 stated, "No
evidence has come to light that any of

the thousands of individual recombinant
DNA clones constructed over the last 5

years have yielded a product harmful to

man or the environment. On the other

hand, many examples of useful

knowledge obtained through such
techniques continue to accumulate
rapidly." The negative aspect of this

statement remains unchanged as of this

date. The useful new knowledge
obtained through the use of the

technology has continued to accrue.

Ill—C. Letters Received Subsequent to

the September 6-7 RAC Meeting: The
"E. coli K-12/P1 Recommendation”
made by the RAC on September 6 was
reported in the press. Subsequently, I

received 26 letters concerning this

recommendation. These letters are part

of the book, "Background Documents on
E. coli K-12/P1 recommendation,”
available from ORDA. The major points

made in the letters, and my response to

them, are as follows:

Only 10 of25 Members of the RAC
Voted in Favor of the ‘E. coli K-12/P1
Recommendation "

A number of commentators objected

to the fact that only 15 RAC members
voted on this issue, out of a total of 25

authorized members on the RAC. Since

only 10 of these 15 voted in favor of the

motion, they constituted less than a

simple majority of authorized RAC
members.
Although the RAC is authorized to

have 25 members, at the September 6-7

meeting only 24 members were actually

appointed. Three members missed the

entire meeting. Ten attended only part

of the meeting. Only eleven attended the

entire meeting. Of these, one is the

chairman, Dr. Setlow, who only votes in

case of a tie.

HEW regulations (45 CFR 11.5)

implementing the Federal Advisory
Committee Act, applicable to all HEW
advisory committees, state. "Unless

otherwise established in the charter of

the committee, a quorum shall consist of

a majority of the committee’s authorized

membership." The charter of the RAC is

silent on the matter of a quorum. The
authorized RAC membership is 25;

therefore, 13 RAC members constitute a

quorum.
At the May 21-23, 1979, RAC meeting,

a Working Group on Procedures was
established. The Working Group
reported at the September 6-7 RAC
meeting. (A discussion of this item was
originally scheduled as one of the first

agenda items, but was moved to later in

the meeting because the arrival of Dr.

Ahmed, a member of the Working
Group, was delayed.) The Working
Group report had been sent to RAC
members in advance of the September
6-7 meeting. It contained a number of

recommendations on six issues:

speaking time for members of the public;

outside consultants; conflict of interest;

working groups and subcommittees;
presentation of agenda materials to the

RAC; and quorum and voting

procedures. Each of the

recommendations was voted on at the

September 6-7 meeting. Dr. Ahmed
presented,a minority view of the

Working Group that "For major actions

under the Guidelines, a quorum should

consist of two-thirds of the committee
membership (17 members)." After

discussion of this proposal by the RAC,
a substitute motion—that there be no
change from current procedures for
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major actions (i.e., that a quorum be
13)—was passed by the RAC with 10 in

favor, 6 opposed, and 2 abstentions.

The RAC Was Not Adequately Prepared
To Vote on This Issue

One new member of the RAC felt

there may have been inadequate
preparation "for taking action on this

most important issue" and that

"important recommendation may be
made with inadequate discussion.”

The large quantity of background
material supplied to RAC members
relevant to this'and many other issues is

burdensome Even with diligent

preparation, a member just joining the

RAC will find the subject matter to be
extremely complex. In reviewing the

record, however, I am impressed with

the many hours the RAC spent

discussing this proposal during its last

two meetings, and I believe that

members in attendance at both did not

lack time to air their views. Moreover,
the preparation of the RAC for

addressing this proposal included

assignment of the question to a sub-

group of its members for consideration

between the May and September
meetings.

The RAC is a unique type of NIH
committee. The usual NIH public

advisory committee system is “two-

tiered.” At the first level, technical

experts are assembled on initial review
groups (study sections), where
judgments are made on the quality of

scientific hypotheses and the likelihood

that they can be tested by
experimentation. At the second level, in

separate committees, typically

represented by the Institute Advisory
Councils, a broader array of talents (lay

as well as scientific) is assembled to

advise on the relevance of the proposed
research to NIH programs and on other

matters of broad public interest. Until

December 1978, advice to NIH involving

recombinant DNA research essentially

followed this two-tiered model. The
RAC served primarily as an initial

review group providing the NIH Director

with advice on technical issues in

recombinant DNA research. Only two of

its sixteen members were laymen. For
the second level review, I used the

Advisory Committee to the Director,

NIH. In preparing the original 1976 NIH
Guidelines for Recombinant DNA
Research and in drafting the 1978

revisions, the Director’s Advisory
Committee members provided the

broader public perspective.

This was changed in a major revision

of the Guidelines in December 1978. The
membership of the RAC was expanded
to include more scientific disciplines

and more lay members. The usual dual

review was compressed into a single

enlarged committee.
Procedures were also changed to

assure opportunity for prior public

comment on issues considered by the

RAC. In this way, both the RAC and the

NIH Director receive the benefit of such
opinions in the deliberation of the

proposals for continuing revision of the

Guidelines.

These changes were made to

safeguard two vital public interests in

the use of these remarkable techniques.

The first interest is safety. The second
interest is access to the benefits of the

technology. The operations of the RAC
determine the proper balance of these

interests.

I have admiration for the performance
of the RAC. The pressures upon its

members are great from all sides. They
have not been stampeded, and they

have not allowed the vital stream of

decisions they must continuously

provide to be obstructed. I have been
impressed with the care that the RAC
chairman, Dr. Jane Setlow, has taken to

allow all points of view to be aired at

the RAC meetings, and to continue

discussion on each issue until all

members have had opportunity to ask
all the questions and make all the points

they wished.

Prepare an Environmental Impact
Statement

A number of commentators requested
that NIH prepare an environmental
impact statement on "the proposed
exemption."
As discussed in Section III—E below, I

am not proposing an exemption for

these experiments. An environmental
impact assessment is contained in this

document relative to the actions I am
taking.

NIH prepared an environmental
impact statement on the original 1976

NIH Guidelines for Recombinant DNA
Research. In the Federal Register on July

28, 1978, a proposed revision of the NIH
Guidelines was published for public

comment along with an environmental
impact assessment. The revised

Guidelines published in the Federal

Register on December 22, 1978, were
again accompanied by an environmental
impact assessment. In that document (43

FR 60101), I explained in detail why I

concluded that an environmental impact
assessment rather than an
environmental impact statement fully

satisfied the requirements of the

National Environmental Policy Act of

1969 (NEPA).
The original environmental impact

statement on the 1976 Guidelines (137

pages plus extensive appendices) and
the environmental impact assessments

published in the Federal Register on July

28, 1978 (182 Federal Register pages
)

and on December 22, 1978, contain

extensive discussions on recombinant
DNA, physical and biological

containment, E. coli K-12, and the NIH
Guidelines. ^luch of what was written

there is still highly relevant. These
earlier environmental impact
statements/assessments, together with
the environmenal impact assessment
contained in this document, in our

judgment, fully satisfy NEPA.

Approve the ‘Exemption "

A number of commentators endorsed
the exemption of all recombinant DNA
experiments in E. coli K-12. (These

letters were received after the

September 6-7 meeting; many such
letters were received earlier.) One
commentator reported on results in his

laboratory indicating that recombinant
DNA is spontaneously lost from E. coli

K-12 and that insertion of foreign DNA
into bacteriophage lambda decreases its

growth potential. He said, "Considering
the loss of recombinant DNA from these

micro-organisms during ideal growth
conditions and considering the general

lack of competition with wild type cells,

I cannot conceive that E. coli K-12
containing recombinant DNA could find

an ecological niche outside of the

laboratory."

For a discussion of my proposed
decision not to exempt all E. coli K-12
experiments, see Section III—E below.

Delay Any Change in the NIH
Guidelines Pending Many More Risk-

Assessment Experiments

One commentator wrote, “Any
relaxation of the NIH guidelines for

recombinant DNA research would
appear to be quite unjustified, since the

surface has barely been scratched with

regard to risk-assessment studies." A
second commentator wrote, "This

important decision was also premature
in terms of the present risk assessment
studies being carried out by NIH
contractors.”

The original guidelines were
constructed to minimize the effects if

certain imaginable risks should arise

from recombinant DNA experiments. A
continuing reassessment of the

probabilities that such risks exist is a

necessity. Society expects and deserves

a running balance between the benefits

of using the recombinant DNA
techniques and their possible harm.
When certain requirements of the

guidelines can no longer be justified,

they should be changed. The guidelines

limit and make considerably more
expensive and difficult the use of

recombinant DNA techniques that
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would be the case without them. In the

end unrealistic restriction will frustrate

the general maintenance of necessary

and reasonable precautions.

NIH is committed to continuing risk

assessment using both special

experiments and continuing synthesis of

all the accumulated data. Some studies

are specifically designed to answer
questions about containment, survival,

and behavior of "recombinant"
organisms. Data are also supplied by
careful analysis of the Bteady stream of

information emerging from other

recombinant DNA experiments, as well

as new knowledge in the areas of

microbiology, infectious disease, cell

biology, and genetics. Preceding sections

of this document describe old and new
information and analyses bearing

directly on the "E. coli K-12/P1
Recommendation." None of the specific

risk-assessment studies now being

carried out by NIH contractors is

designed to yield information that will

bear unequivocally on this decision. See
further discussion on this point in

Section III—D below.

Data Are Not Sufficient to Justify

Exemption

Some commentators gave specific

reasons for not exempting E. coli K-12
experiments from the Guidelines at this

time. Some noted that there are

conflicting interpretations of the

significance of the Rowe-Martin
polyoma risk-assessment experiments.

Some cited specific additional risk-

assessment experiments which they feel

should first be completed. One
commentator noted that much risk

assessment data has been obtained
using EK2 systems and said that these

data should not be extrapolated to EKl
systems. In addition, he noted that

certain data were used previously to

justify the containment levels set in the

December 1978 Guidelines and said,

"One can thus ask what is the basis for

the current committee's

recommendation to use these same data
to justify an additional lowering of

containment?”
In response to the last point. I note

that various new data, available first in

1979, were considered by the RAC along
with "old" data. It is a continuous
charge to the RAC to examine new data,

but also to reexamine old data in coming
to their recommendations.

In regard to the Rowe-Martin
experiments, the results are published,

the data available to all to analyze. A
number of letters on this issue are

included in the book “Background
Documents on E. coli K-12/P1
Recommendation." At each of the last

two RAC meetings, conflicting

interpretations on the experiments were
openly discussed. Also discussed by the

RAC was extrapolation of data obtained

with EK2 systems to EKl systems, and
the perceived need for certain additional

risk-assessment experiments to be
completed. These are questions on
which people will have different

opinions. Indeed, in my analysis of the

RAC discussion on this issue, I find

these to be the major points which
seemed to lead to the split vote by the

RAC. That is it appears that the four

RAC members who voted against the
“E. coli K-12/P1 Recommendation" felt

that certain additional risk-assessment

experiments should be done first,

including some experiments previously

done with EK2 systems which they

would like repeated with EKl. On the

other hand, the 10 RAC members who
voted in favor of the proposal judged

that the data in hand were sufficient to

justify the proposal.

Strong Directive to IBCs

One RAC member wrote:

I still have reservations about the

exemptions and feel that if the proposal is

accepted by Dr. Fredrickson, then a fairly

strong directive to the IBC's is a minimum
necessity

* * * to the effect that they are

expected to review the registration-MUA's at

their earliest convenience, paying special

attention to two questions: (1) is the

experiment actually exempt and (2) does it

involve the cloning of genes determining

potentially hazardous polypeptides or other

products. In the latter case, it might be
suggested that a test of this possibility be
performed. In the event of an irreconcilable

difference of opinion involving the IBC and
an investigator, ORDA should be consulted.

I agree with the recommendation for a

strong directive, and have taken steps to

ensure,.when the final decision is made
on the "E. coli K-12/P1
Recommendation," that not only

Institutional Biosafety Committees but

also institutional leaders will be
informed of their special responsibilities

with regard to these experiments.

Don 't Exempt

A number of commentators urged that

the experiments falling under the "E.

coli K-12/P1 Recommendation” not be
exempted from the Guidelines.

—
"I feel

it is premature to exempt the vast

majority of recombinant DNA
experiments with E. coli K-12.”

—
"I

oppose the proposed exemptions of the

Recombinant DNA Advisory
Committee."

—
“The purpose of this

letter is to urge against the approval of

the proposed complete exemption of

cloning E, coli K-12 hosts from the NIH
recombinant DNA guidelines and to

encourage a more moderate relaxation

of existing constraints as an alternate

action."

As I discuss in Section III—E below,

my proposed decision is not to approve
an exemption for these experiments:

they would be retained under the

control of the Guidelines, including the

requirement for Pi and EKl
containment.

III-D. Alternatives

In Section III-E of this announcement
I provide a full exposition of my
proposed decision on the

"E. coli K-12/
PI Recommendation.” A summary of

this proposed decision was provided at

the beginning of Section III. Before

coming to this proposed decision, I

considered a number of alternative

actions which are discussed below.

Make No Change In The Guidelines

Until Many More Risk-Assessment
Experiments Are Completed

Some argued that no changes should

be made in the Guidelines until many
more risk-assessment experiments are

completed.

I have discussed this in Section III-C

above. NIH is firmly committeed to an
ongoing program of risk-assessment

studies. It is responsible, however, for

husbanding the resources for what are

often very expensive and time-

consuming studies. The experiments
that are undertaken should seek to s^'ve

critical and, if possible, generic

questions. We must be convinced that

no significant risk to the worker or the

public is inherent in the permissible

work. Extraplation from specific risk-

assessment experiments to generic

conclusions is always limited. Results in

the mouse may not hold in man, or in all

men: observations with one plasmid

cannot be extended to all plasmids. The
almost limitless permutations of

possible transplanted genetic material,

vectors and hosts, and of experimental

conditions, means that few absolute

answers can ever be obtained. Thus we
cannot by any finite number of risk-

assessment experiments, assign precise

numerical probabilities to those risks

judged extremely unlikely; and we can
never consider the low probabilities to

be zero under every conceivable

condition. Nature has, by far, the longest

string of risk-assessment experiments
and her record must be carefully

considered as well. NIH and the public

must remain committed to continuous
reevaluation of the NIH Guidelines as

more and more is learned. I believe this

action I am proposing is fully supported
by the new information as well as the

reassessment of prior information as

described earlier in this decision.
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Exempt All Experiments in E. coli K-12
From the Guidelines

Some called for the complete
exemption from the NIH Guidelines of

all recombinant DNA experiments using

E. coli K-12 as the host.

The recommendation of the RAC was
not, in fact, for complete exemption of

such experiments. Three important

safety features for these experiments

that will not be exempt, but will

according to the proposed decision form

a special class under the Guidelines,

are:

1. Pi Containment—Including the ban
on mouth pipetting and the requirement

that all biological wastes shall be
decontaminated. Proper employment of

Pi conditions eliminates the primary

means of E. coli escape from the

laboratory.

2. EKl—Allowing only E. coli K-12
strains and not allowing the use of

conjugation proficient plasmids or

generalized transducing phages. This

greatly reduces the probability that any
escaping E. coli K-12 would survive and
transfer their recombinant DNA to other

organisms.

3. IBC Oversight—Continuing local

surveillance and registration of these

experiments.

In addition, keeping these

experiments under the Guidelines rather

than exempting them means that any
scale-up of the experiments beyond 10

liters will require prior NIH approval.

Treat Experiments Equally in which
There Is or Is Not a Deliberate Attempt
To Achieve Gene Expression

Some argued that recombinant DNA
experiments should be treated no
differently whether there is, or is not, a

deliberate attempt to achieve gene
expression.

In my Decision Document of July 1978,

I wrote:

Although clearly the time has come to

revise the original NIH Guidelines for

Recombinant DNA Research, it is not the

time to conclude that they are being altered

in preparation for their early abandonment.
Understanding of gene regulation and
expression is increasing inexorably and at an
awesome pace. We may predict that ways
will be found to achieve and control the

translation of foreign genes by a variety of

hosts. As the barriers to translation are

dropped, some of the larger promise of

recombinant technology will be realized. In

some proportion to the harvest of positive

results, a capability must be maintained for

observing any capacity of these experiments
to yield harmful products, and for

communicating this to all who have an
interest in similar experiments.

It is now one year later, and more
ways to assure gene expression are

being found.

Some of the recent papers reporting

on gene expression in E. coli of inserted

recombinant DNA include:

L. Villa-Komaroff et al., A Bacterial

Clone Synthesizing Proinsulin, Proc.

Natl. Acad. Sci. USA 75, 3727, 1978.

T. H. Fraser and B. J. Bruce, Chicken
Ovalbumin Is Snythesized and Excreted

by Escherichia coli, Proc. Natl. Acad.
Sci. USA 75, 5936, 1978.

D. V. Goeddel et al. Expression in

Escherichia coli of Chemically
Synthesized Genes for Human Insulin,

Proc. Natl. Acad. Sci. USA 76, 106, 1979.

T. M. Roberts et al., A General

Method for Maximizing the Expression

of a Cloned Gene, Proc. Natl. Acad. Sci.

USA 76, 760, 1979.

C. J. Burrell et al., Expression in

Escherichia coli of Hepatitis B Virus

DNA Sequences Cloned in Plasmid
pBR322, Nature 279, 43, 1979.

D. V. Goeddel et al., Direct Expression

in Escherichia coli of a DNA Sequence
Coding for Human Growth Hormone,
Nature 281, 544, 1979.

The RAC, at their September 6-7

meeting in discussing the “E. coli K-12/
Pi Recommendation,” grappled with the

issue of “biologically active

polypeptides” produced by E. coli K-12
carrying recombinant DNA. As
discussed in Section HI—B above, there

is only a remote possibility that E. coli

K-12 carrying recombinant DNA would
escape, survive, compete, and implant in

an environmental niche, etc. Were such
an unlikely event to occur, however, an
E. coli K-12 deliberately programmed to

achieve eukaryotic gene expression

could conceivably be a greater hazard
than an E. coli K-12 not so endowed.
Therefore, experiments in which there is

a deliberate attempt to achieve gene
expression continue to merit special

attention. For these reasons, as

discussed below in Section HI—E, my
proposed decision is to place a special

requirement on any experiment in which
there is a deliberate attempt to have the

E. coli K-12 efficiently express a gene
coding for a eukaryotic protein. For such
an experiment, prior review and
approval by the IBC would be required.

This will allow the IBC to judge whether
it wishes to require any added
restrictions to be placed on the

experiment, and to remain fully

informed of its progress.

Include FfBacteriophages (Filamentous
Single StrandMale Specific

Bacteriophages Such As M13 andfd)
With Lambda or Lambdoid
Bacteriophages To Be Permissible

Under the "E coli K-12/P1
Recommendation "

The 1978 Guidelines define EKl as

follows: “The host is always E. coli K-12

or a derivative thereof, and the vectors

include nonconjugative plasmids (e.g.,

pSClOl, ColEl, or derivatives thereof)

and variants of bacteriphage, such as

lambda. The E. coli K-12 hosts shall not

contain conjugation-proficient plasmids,

whether autonomous or integrated, or

generalized transducing phages.”

A memorandum of December 26, 1978,

from the NIH Office of Recombinant
DNA Activities to Institutional Biosafety

Committees said, “The M13, fd, and
other related single-strand

bacteriophages * * * in conjunction

with E. coli K-12 strains that do not

contain conjugation-proficient plasmids
(i.e., F") are acceptable for experiments

that require EKl biological containment.

Since the host strains are not the natural

hosts, the means of infection would
involve transfection.”

At the RAC meeting of February 15-

16, 1979, a motion passed by a vote of 20

to 1, with 1 abstention, that

"Conjugation-deficient mutants, such as

the fcraD and tral mutants of the F factor

may be used with the Ff bacteriophages

if they have been shown to exhibit low
levels of transfer (of the order of 10'5 or

less) and also have low reversion rates

(such as found for deletion or double-

mutants).” This recommendation was
accepted by NIH and transmitted by
ORDA to IBCs on April 23.

(At the RAC meeting of May 21-23,

1979, a proposal to allow the use of

bacteriophage vectors in E. coli K-12
hosts containing conjugation-proficient

plasmids was rejected by a vote of 10 to

4, with 5 abstentions.)

Thus today EKl experiments are being

conducted under the NIH Guidelines

using Ff bacteriophages.

The “E. coli K-12/P1
Recommendation” as passed by the

RAC on September 6 includes die words
"lambda or lambdoid bacteriophages,”

without mention of Ff bacteriophages.

One alternative which I considerd was
to add the words “or Ff ’ before

"bacteriophages.” However, in the

absence of a specific recommendation
from the RAC on this point, and because
Ff bacteriophages have a broader host

range than lambda or lambdoid
bacteriophages, I am not adopting this

alternative.

What shall be the status then of

ongoing EKl experiments involving Ff

bacteriophages when the new
Guidelines are promulgated? At the time

of impending transition from the 1976 to

the 1978 Guidelines, a memorandum
was sent from ORDA to IBCs and
Principal Investigators (‘Transition to

Revised Guidelines for Recombinant
DNA Research”) which allowed certain

on-going experiments to continue at the
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containment levels of the 1978

Guidelines.

In accordance with this precedent, I

propose a similar policy be followed in

the transition from the 1978 to the new
Guidelines. Thus an investigator using

an Ff bacteriophage could continue at

the stipulated containment level of the

1978 Guidelines. For example, for the

cloning of primate DNA in E. coli K-12,

currently proceeding at the P3 + EK1
containment level the experiment may
continue using Ff bacteriophage at EK1
but must also remain at the P3

containment level

I will ask the RAC to consider the use

of Ff bacteriophages again at their next

meeting.

Keep National Registration and
Oversight of These Experiments

Some argued that Memoranda of

Understanding and Agreement (MUA)
covering the experiments falling under

the “K coli K-12/P1 Recommendation"
should continue to be sent to NIH for

national registration and oversight of

these experiments.

In my decision document of July 1978,

I wrote;

In view of the impossiblity of Federal

surveillance to enforce these standards

externally. I feel it is essential to increase the

authority and responsibility of the local

institution . . . Primary responsibility for

compliance with the rules must be located

where the work is done. There it must be
shared fully by principal investigators, those

who work in their laboratories, institutional

biosafety committees, and the institutional

leaders. The NIH Office of Recombinant DNA
Activities (ORDA) should be relieved of its

burden of obligatory prior approval of certain

experiments, so that it can better carry out
along with the RAC two central functions.

These are the continuing synthesis and
interpretation of the Guidelines, and the

maintenance of full communication among all

who must use them.

I remain committed to shifting

responsibility to local institutions for

adherence to uniform, sensible

guidelines. We are dealing in this

decision with a class of experiments

judged to be of minimal risk. There is

the possiblity that some aspect of some
future experiment in this class may yield

information relevant to safety that

should be transmitted to all laboratories

where similar experiments are being

conducted. The Guidelines (Sections IV-
D-l; IV—D—3—e and IV—D—&—a—(2)) still

require that “any significant problems
with * * * the Guidelines and
significant research-related accidents

and illnessess” are to be reported to

ORDA. ORDA can then quickly notify

all IBCs; and IBCs, having a registry of

such experiments, can take appropriate

actions without delay. The transmission

to ORDA of registration of experiments

in this class does not enhance safety or

otherwise serve the public interest The
relief from central data-handling for

these experiments will leave ORDA free

to perform other functions that are more
likely to assure that use of recombinant
DNA techniques is safe.

III-E Proposed Decision of the Director,

NIH On The “E coli K-12/P1
Recommendation "

The “E. coli K-12/P1
Recommendation," as pasrfed by the

RAC on September 6, recommends that

the experiments described in the

proposal be “exempted from the

Guidelines.” Yet it also specifies that

“Pi containment shall be used.” In

addition, it requires that these

experiments be registered with the IBC
but “with no requirement for review by
the IBC prior to initiation of

experiments."
Currently, exempt experiments

(described in Section I-E of the

Guidelines) do not have any
containment level specified and are not

required to be registered with the IBC.

Currently, experiments described in

Part III of the Guidelines have
containment levels specified and are

required not only to be registered with

the IBC but also to be approved by the'

IBC prior to initiation of the experiment.

(In addition, an MUA must be submitted

to NIH for approval, although for most
experiments the project can proceed
upon IBC approval, without prior

approval by NIH.)

I believe the term “exempt
experiment" as currently used in Section

I-E of the Guidelines should be used
only for experiments for which no
containment level is specified and for

which no registration with the IBC is

required. Therefore, I propose not to

accept the part of the "E. coli K-12/P1
Recommendation" which refers to the

described experiments as exempt.

Instead, my proposed decision is to

describe the experiments covered in the

"£. coli K-12/P1 Recommendation” in a

new Section which to be added to the

Guidelines, called Section HI-0, as

follows:

m-0. Classification of Experiments Using

the E. coli K-12 Host-Vector Systems. Most
recombinant DNA experiments currently

being done employ E. coli K-12 host-vector

systems. These are the systems for which we
have the most experience and knowledge.
Some experiments using E. coli K-12 host-

vector systems are prohibited (see Section I-

D).

Some experiments using E. coli K-12 host-

vector systems are exempt from the

Guidelines (see Sections I-E).

Other experiments using E coli K-12 shall

use PI physical containment and. except as

specified in the last paragraph of this section,

an EKl host-vector system (i.e., (a) the’host

shall not contain conjugation-proficient

plasmids or generalized transducing phages,

and (b) lambda or lambdoid bacteriophages

or non-conjugative plasmids shall be used as

vectors). For these experiments no
Memorandum of Understanding and
Agreement (MUA) as described in Section

IV-D-l-c need be submitted, nor is any
registration with NOT necessary. However,
for these experiments, prior to their initiation,

investigators must submit to their

Institutional Biosafey Committee (IBC) a

registration document that contains a

description of (a) the sourcefs) of DNA (b)

the nature of the inserted DNA sequences,

and (c) the hosts and vectors to be used. This

registration document must be dated and
signed by the investigator and filed only with

the local IBC. The IBC shall review all such

proposals but such review is not required

prior to initiation of experiments. An
exception, however, which does require prior

review and approval by the IBC is any
experiment in which there is a deliberate

attempt to have the E. coli K-12 efficiently

express any gene coding for a eukaryotic

protein.

Experiments involving the insertion into E
coli K-12 of DNA from prokaryotes that

exchange genetic information with E coli by
known physiological processes will be
exempted from these Guidelines if they

appear on the “list of exchangers" set forth in

Appendix A (see Section I—E—).
For those not on the Appendix A list but

which exchange genetic information (35) with

E coli. experiments may be performed with

any E coli K-12 vector (e.g. conjugative

plasmids). When a non-conjugative vector is

used, the E. ooli K-12 host may contain

conjugation-proficient plasmids, either

autonomous or integrated or generalized

transducing phages.

The first two sentences of Section III-

0 are moved from where they appear as

the first two sentences of Section LU-A
in the 1978 Guidelines.

Hie next two sentences refer to the

fact that some experiments using K coli

K-12 are prohibited (Section I-D) and
that some are truly exempt from the

Guidelines (Section I-E). The
prohibitions override Section IH-0; the

six prohibitions are I-D-l ("pathogenic

organisms"), I-D-2 ("potent toxins"), I-

D-3 ("plant pathogens"), I-D-4

("deliberate release”), I-D-5 (“drug

resistance trait"), and I-D-6 (“large

scale”).

Next in Section IH-0 comes a

rephrasing of the “E. coli K-12/P1
Recommendation,” setting the

containment level as Pi + EKl for these

experiments. Also included for these

experiments is the requirement for

registration with, but not prior approval

by. the IBC, for most experiments and
the statement that no MUA or other

form of registration need be submitted

to NIH. The requirement for IBC prior

approval has been added for
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experiments in which there is a

deliberate attempt to have the E. coli K-
12 efficiently express any gene coding

for a eukaryotic protein.

The last two paragraphs of Section

III—0 are a rephrasing of what appears

as part of Section III-A-l-b-(l) of the

1978 Guidelines, including incorporation

of rewording, as discussed below, in the

first item in Part IV of this

announcement.

Within Section IV of the Guidelines, a

note has been inserted in Section IV-D-
1—c reminding the reader that “no MUA
is required for experiments described in

Section HI-0,” and a note has been
inserted in Section IV-D-5-a-(l)

reminding the reader that “no prior

approval by the IBC is required for most
experiments described in Section HI-0.”

At places in the Guidelines describing

“return to host of origin” type

experiments (i.e., Sections IH-B-2, HI-C-

5, HI—C—6, HI—C—7—a, and HI—C—7—b), the

phrase "appropriate containment" has

been replaced by “Pi.”

Section HI-A of the Guidelines, and
its subsections, previously referring to

experiments using E. coli K-12 as the

host have been rewritten to refer to

certain other certified HVl and HV2
systems, as listed in Appendix D of the

November 1979 Guidelines.

It was the intent of the RAC that “the

principle of equivalency of HV systems

with EK systems applies at the present

time only to the setting of containment
levels for shotgun experiments. It does
not apply at the present time to lowering

of containment levels for characterized

or purified DNA preparations and
clones, to returning DNA segments to

non-HVl host of origin, etc.” (Federal

Register, July 20, 1979). Therefore,

changes have been made in Section IH-

A-l-a-(l), HI-A-3-a, HI-A-3-b, IV-D-
1—c—(3), IV-D-l-e, and IV-E-l-b-(3)-(e),

indicating that lowering of containment

levels for characterized or purified DNA
preparations or clones requires prior

approval by the NIH and that IBC
approval alone is no longer sufficient. In

accordance with Section IV-E-l-b of

the NIH Guidelines and based on the

extensive analysis given above, I find

that these proposed actions on the "E.

coli K-12/P1 Recommendation" comply
with the Guidelines and present no
significant risk to health or the

environment.

Appendix A gives the membership at

the Recombinant DNA Advisory
Committee at the May 1979 meeting;

Appendix B gives the membership at the

September 1979 meeting.

IV. Other Recommendations on “Major
Actions” Made at the September 6-7,

1979 , RAC Meeting

In addition to the "E. coli K-12/P1
Recommendation” discussed above, five

other recommendations on "major
actions" were made at the September 6-

7 RAC meeting. These are discussed

below, and my proposed action on them
is given. In accordance with Section IV-
E-l-b of the NIH Guidelines, I find that

these proposed actions comply with the

Guidelines and present no significant

risk to health or the environment.

ProposedAmendment of Sections Il-D-

l-a-(l) and III-A-l-b-(l) of the 1978

Guidelines

In response to a suggestion made in a

letter of May 16, 1979, from Dr. Nickolas

J. Panopoulos, of the University of

California at Berkeley, proposed
changes in the Guidelines were
published for comment in the Federal

Register on July 31, 1979, as follows:

1. Proposed to be inserted at the end
of Section II-D-l-a-(l) of the Guidelines

were the words "except as specified

under Section III-A-l-b-(l).”

2. Proposed to be inserted at the end
of section HI-A-l-b-(l) of the

Guidelines were the words "When a

non-conjugative vector is used, the E.

coli K-12 host may contain conjugative

proficient plasmids, either autonomous
or integrated, or generalized transducing

phages. In general, for experiments in

this category, the E. coli K-12 host may
contain such plasmids or phages
provided that the physical containment
level is raised one step.”

During the 30-day comment period, no
comments were received.

At the RAC meeting on September 6-

7, 1979, this item was discussed. A
motion was passed by the RAC by a

vote of 12 to 0 to:

1. Insert at the end of Section II-D-1-
a-(l) of the 1978 Guidelines the words
"except as specified under Section IH-
A-l-b-(l)”; and

2. Insert prior to the last sentence of

Section II-A-l-b-(l) of the 1978

Guidelines, the words “When a non-

conjugative vector is used, the E. coli K-
12 host may contain conjugation

proficient plasmids, either autonomous
or integrated, or generalized transducing

phages.”

I propose to accept these

recommendations. However, due to my
proposed action on the “E. coli K-12/P1
Recommendation” (as described above
in Part HI-E of this announcement),
further changes are necessary in

incorporating these recommendations
into the proposed revised NIH
Guidelines. Thus the insert at the end of

Section II—D—1—a—(1 )
reads, "except as

specified in Section IH-0,” and the

added words "When a nonconjugative

vector is used, the E. coli K-12 host may
contain conjugation-proficient plasmids,

either autonomous or integrated, or

generalized transducing phages” appear
in Section III—0.

Proposed Exemption for Pseudomonas
Putida and Pseudomonas Fluorescens

At its May 21-23, 1979, meeting, the

RAC considered a request by Dr. N.

Omston of Yale University to add
Pseudomonas putida and Pseudomonas
fluorscens to the exempt list in

Appendix A of gram-negative organisms
that exchange DNA by known
physiological processes. The RAC, at

that time, voted 17 to 1, with 1

abstention, to defer action on the

proposal, since several members felt

that the transduction data were
incomplete, and an error was made in

the Federal Register notice. A request

for additional data on the reversion

frequencies for the transduced markers
was made on recommending deferment.

After receipt of additional

documentation on the chromosomal
genetics of Pseudomonas, the following

notice was placed in the Federal'

Register on July 31, 1979, for comment:

Dr. N. Orsnston of Yale University has
proposed, in accord with Section I—El—4 of the

Guidelines, that Pseudomonas putida and
Pseudomonas fluorescens be added to the

exempt list in Appendix A of gram-negative

organisms that exchange DNA by known
physiological processes. Further information

documenting the exchange of genetic

information between these two species and
those in Appendix A is available from the

Office of Recombinant DNA Activities.

No comments were received during

the 30-day comment period.

At the September 6-7 RAC meeting

the data on exchange and homology
were discussed and a motion to add
Pseudomonas putida and Pseudomonas
fluorescens to the Appendix A list

passed by a vote of 11 to 0, with 3

abstentions.

I propose to accept this

recommendation and have added
Pseudomonas putida and Pseudomonas
fluroescens to Sublist A in Appendix A,

of the proposed revised Guidelines.

Cloning in Bacillus Subtilis an
Streptomyces Coelicolor

In response to a request from Dr.

Stanley Cohen of Stanford University,

the following proposal was published

for comment in the Federal Register on
July 31, 1979:

(a) Bacillus subtilis strains that do not

carry an asporogenic mutation can be used as

hosts specifically for the cloning of DNA
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derived from £ coli K-12 and Streptomycea
coelicolor using NIH-approved
Staphylococcus aureus plasmids as vectors

under P2 conditions.

(b) Streptomycea coelicolor can be used as

a host for the cloning of DNA derived from B.

aubtilia, £ coli K-12, or from £ aureus

vectors that have been approved for use in B.

subtilis under P2 conditions.

During the 30-day comment period, no
comments were received.

This proposal had been discussed at

the February and May 1979 RAC
meetings. At the September RAC
meeting, after discussion of the safety of

these systems including the issue of

spore formation, the final votes on these

proposals were 9 in favor, none
opposed, with 8 abstentions, to approve
part (b) dealing with cloning in

Streptomycea coelicolor, and 8 in favor,

5 opposed, with 5 abstentions, to

approve part (a) dealing with cloning in

Bacillus subtilis.

I propose to accept these

recommendations, and they have been
inserted into Appendix E of the

proposed revised Guidelines.

Use ofAgrobacterium Tumefaciens as a

Host- Vector System

The following notice appeared for

comment in the Federal Register on July

31. 1979;

At iU May 21-23. 1079, meeting, the RAC
recommended approval at the P3 level of

physical containment of specific experiments
involving Introduction of well-characterized

fragments of eukaryotic DNA into

Agrobacterium tumefaciens carrying a Ti

plasmid, using an EK2 plasmid vector

coupled to a fragment of the TI plasmid and/
or the origin of replication of a cryptic A.

tumefaciens plasmid, and introduction of

these bacteria into plant parts or cells in

culture under P3 conditions. Approval is now
requested by Dr. M. D. Chilton for

modification of the experimental procedure
as follows:

Cloned desired fragments from any non-
prohibited source may be transferred into

Agrobacterium tumefaciens containing a TI

plasmid (or derivatives thereof), using a non-

conjugative £ coli plasmid vector coupled to

a fragment of the Ti plasmid and/or the origin

of replication of an Agrobacterium plasmid,

under containment conditions one step higher

than would be required for the desired DNA
in EKl or HVl systems. Transfer into plant

parts or cells In culture would be permitted at

the same containment level (one step higher).

During the 30-day comment period, no
comments were received.

At the September RAC meeting, after

discussion of the safety of this system, a

motion to approve this proposal passed
by a vote of 9 in favor, 8 opposed with 2

abstentions.

I propose to accept this

recommendation and have inserted into

Appendix E of the proposed revised

Guidelines the text as it appeared in the

July 31 Federal Register—i.e., “Cloned
desired fragments. . . . (one step

higher)"—with one change in wording.

This change necessitated by my
proposed action on the "E. coli K-12/P1
Recommendation” (see Part IU of this

announcement above), is to substitute

for the words “.
. . in EKl or HVl

systems . . ." the words "... in HVl
systems (Le., one step higher physical

containment than that specified in the

subsections of Section HI—A) . .
."

Proposed Supplement to the NIH
Guidelines

The 1978 Guidelines say in Section

IV-F-4. "(Provisions for protection of

proprietary information as permitted

under current DHEW authorities will be
proposed as a future supplement to

these Guidelines.)"

On August 3, 1979, there was
published in the Federal Register, for

public comment, a proposed supplement
to the NIH Guidelines.

The August 3 Federal Register notice

first contained background information

as follows:

On December 22, 1978. the Director.

National Institutes of Health, with the

approval of the Assistant Secretary for

Health and the Secretary of Health.

Education, and Welfare, issued revised

Guidelines for Research Involving

Recombinant DNA Molecules (43 FR 60108],

These Guidelines were accompanied in the

Federal Register by a Notice of Intent to

Propose Regulations issued by the Food and
Drug Administration. In addition, the

Secretary sent letters to Administrator

Douglas Costle, Environmental Protection

Agency, and to Secretary of Agriculture Bob
Bergland. requesting comparable actions to

ensure a commonality of standards

throughout the private sector. In July the

Secretary sent a similar request to Secretary

of Labor Ray Marshall.

Several responses to the FDA notice

questioned that agency's legal authority to

regulate private research in this field. In view
of these comments. NIH Director Donald S.

Fredrickson and the Commissioner of Food
and Drugs. Donald Kennedy, developed a

draft supplement to the NIH Guidelines that

would extend them on a voluntary basis to

industry. This draft was reviewed by Peter

Libassi. then General Counsel for the

Department, who also consulted with

representatives from the pharmaceutical

industry and from public interest and
environmental organizations. The
representatives from the pharmaceutical

industry considered the. supplement to

provide a feasible basis for voluntary

compliance; the representatives from the

other groups considered a voluntary system

insufficient and urged that mandatory
compliance be achieved through legislation

or regulation.

In light of those discussions it was agreed

that the draft supplement prepared by NIH

and FDA should also be reviewed by the

Federal Interagency Advisory Committee on
Recombinant DNA Research which includes

all relevant Federal research and regulatory

agencies. This Committee, created in October
1978 to consider extension of the Guidelines

nationally, had. recommended in March 1977

that legislation be developed. On July 18,

1979, the Committee met to consider the draft

supplement and alternative approaches to

extent the revised NIH Guidelines to the

private sector. It was the Committee’s

unanimous opinion that NIH should proceed

to publish for public comment the draft

supplement to the NIH Guidelines. The
conclusion was not unanimous that the

voluntary approach would achieve complete

compliance within the private sector.

On the basis of the recommendations by
the Interagency Committee, the Director, NIH,
invites public comment on the proposed
supplement to the NIH Guidelines, which is

set forth below * * *

The August 3 Federal Register notice

then gave the text of proposed sections

to be added to the Guidelines. The full

text is not repeated in this

announcement The headings of the

proposed sections are;

IV-G--5. Voluntary Compliance.; VI.

Voluntary Compliance.; VI-A. Basic

Policy.; VI-B. IBC Approvals VI-C.

Registration.; VI-D. Certification of

Host-Vector Systems.; VI-E. Request for

Exceptions.; and VI-F. Protection of

Proprietary Data.

During the 30-day comment period,

five letters were received.

A representative of the AFL-CIO
wrote:

We firmly believe that regulatory authority

over health and safety of workers must be the

responsibility of the Occupational Safety and
Health Administration. Promulgation of your

Inadequate and impotent Guideline additions

can only hamper efforts to provide proper

oversight by OSHA. Therefore, these

Guideline sections should not be adopted.

NIH has no business intruding upon the

affairs of non-grantees or other government

agencies.

A representative of the Environmental
Defense Fund wrote:

In the absence of statutory authority

enabling NIH inspection and enforcement of

industrial experiments and providing for stiff

penalties for violations, approval is a

meaningless exercise. Indeed, its only benefit

is to the industrial sponsor, who is then free

to proclaim that its experiments are safe and
above public concern. From a political

standpoint we fear that a voluntary program,

no matter how insufficient will provide a
public relations weapon to industry and an
argument against mandatory control

* * *

voluntary compliance programs have never
worked and never will.

Dr. Susan Wright wrote that the

"proposal is ill-advise
* * *

‘voluntary

compliance' means that the private

sector will obey the guidelines when it is
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in its interests to do so and not

otherwise.”

A representative of Genex
Corporation wrote concerning the

requirement for membership on
Institutional Biosafety Committees. He
submitted proposed wording to be
inserted in Section VI-B.

The New York State Commissioner of

Health wrote, “It seems clear that

Federal legislation offers the best

prospect of establishing a uniform,

enforceable set of minimum standards.

The individual states could retain the

option of setting more stringent

requirements."

At the September RAC meeting, there

was considerable discussion of the

proposed supplement. John Adams of

the Pharmaceutical Manufacturers
Association indicated that the PMA
member firms engaged in recombinant
DNA research fully endorse the

supplement and will fully comply with

the Guidelines. In reply to a question

from the RAC, Dr. Irving Johnson of Eli

Lilly and Company indicated that Lilly’s

IBC had three members not affiliated

with the company among its nine IBC
members. Representatives of Genentech,
Eli Lilly and Company, and Genex said

their companies would comply with the

Guidelines.

One RAC member said he favored

mandatory compliance as the long term
solution but thought it was fine to begin

with a voluntary system. Others spoke
strongly in favor of the supplement, to

initiate a test period to see if industry

does indeed comply. Representatives of

the National Science Foundation and the

National Institute for Occupational
Safety and Health reviewed the unimous
recommendation of the Interagency

Committee on Recombinant DNA
Research to proceed with the voluntary

supplement. A representative of the

Office of Science and Technology Policy

endorsed the proposal.

A motion to accept Section IV-G-5
and Part VI as they appeared in the

Federal Register on August 3 passed
with a vote of 11 in favor, none opposed,
with 4 abstentions.

I propose to accept these

recommendations and have added these

sections to the proposed revised

Guidelines.

Appendix C gives the membership of

the Interagency Committee on
Recombinant DNA Research.

Appendix A—Membership of the

Recombinant DNA Advisory Committee at

the May 1979 Meeting

Recombinant DNA Advisory Committee

SETLOW, Jane K.. Ph.D., (Chairman),

Biologist, Brookhaven National Laboratory,

Upton, Long Island, New York 11973, 516-

345-3420.

AHMED, Abdul Karim, Ph.D., Senior Staff

Scientist, Natural Resources Defense
Council, Inc., 122 East 42nd Street, New
York, New York 10017, 212-949-0049.

BALTIMORE, David, Ph.D.v Professor of

Biology, Massachusetts Institute of

Technology, Cambridge, Massachusetts
02139, 617-253-6410.

BROADBENT, Francis E., Ph.D., Professor of

Soil Microbiology, Department of Land, Air

and Water Resources, University of

California, Davis, California 95616, 916-

752-0198.

CAMPBELL, Allan M., Ph.D., Professor,

Department of Biology, Stanford

University, Stanford, California 94305, 415-

497-1170.

CASON, Zelma, Supervisor of Cytopathology

Laboratory, University of Mississippi

Medical Center, Jackson, Mississippi 39216,

601-968-5547.

DAY, Peter R., Ph.D., Chief, Division of

Genetics, Connecticut Agricultural

Experiment Station, New Haven,
Connecticut 06504, 203-789-7258.

GOLDSTEIN, Richard, Ph.D., Assistant

Professor of Microbiology and Molecular

Genetics, Harvard Medical School, Boston,

Massachusetts 02115, 617-732-1911.

GOTTESMAN, Susan K., Ph.D., Senior

Investigator, Laboratory of Molecular

Biology, National Cancer Institute, National

Institutes of Health, Bethesda, Maryland
20014, 301-496-3524.

HORNICK, Richard B., M.D., Chairman,
Department of Medicine, University of

Rochester School of Medicine, Rochester,

New York 14642, 716-275-2871.

KING, Patricia A., J.D., Professor of Law,
Georgetown University Law Center,

Washington. D.C. 20001, 202-624-8295.

KRIMSKY, Sheldon, Ph.D., Acting Director,

Program in Urban Social and
Environmental Policy, Tufts University,

Medford, Massachusetts 02155, 617-628-

5000x6159.
KUTTER, Elizabeth M., Ph.D., c/o

Department of Nutrition, University of

California, Davis, California 75616, 916-

752-3389.

NOVICK, Richard P., M.D., Chairman of

Plasmid Biology, Public Health Research
Institute, New York, New York 10016, 212-

481-0746.

PARKINSON, David K., B.M., B.Ch.,

Associate Professor of Occupational

Health, University of Pittsburgh, Pittsburgh,

Pennsylvania 15261, 412-624-3041.

PINON, Ramon, Ph.D., Assistant Professor of

Biology, B-022 Bonner Hall, University of

California, San Diego, California 92093,

714-452-2452.

PROCTOR, Samuel D., Ph.D., Professor of

Education, Rutgers University, New
Brunswick, New Jersey 08903, 201-932-

7389.

REDFORD, Emmette S., Ph.D., LL.D. (79).

Ashbel Smith Professor of Government and
Public Affairs, Lyndon B. Johnson School of

Public Affairs, University of Texas at

Austin, Austin, Texas 78712, 512-471-4962

x234.

ROWE, Wallace P., M.D., Chief, Laboratory

of Viral Diseases, National Institute of

Allergy & Infectious Diseases, National

Institutes of Health, Bethesda, Maryland
20014, 301-496-2813.

SPIZIZEN, John, Ph.D., Member and
Chairman, Department of Microbiology,

Scripp8 Clinic & Research Foundation, La
Jolla, California 92037, 714-454-3881 x367

THORNTON, Ray H., J.D., Executive

Director, Joint Educational Consortium,

Henderson State University. Cuachita
Baptist University, P.O. Box 499,

Arkadelphia, Arkansas 71923, 501-246-9283

WALTERS, LeRoy, Ph.D., Director, Center for

Bioethics, Kennedy Institute, Georgetown
University, Washington, D.C. 20057, 202-

625-2371.

WILLIAMS, Luther S., Ph.D., Associate

Professor of Biology and Assistant Provost,

Department of Biological Sciences, Purdue
University, West Lafayette, Indiana 47907,

317-493—0211.

YOUNG, Frank E., M.D., Ph.D., Dean. School
of Medicine & Dentistry, University of

Rochester, Rochester, New York 14642,

716-275-3407.

ZAITLIN, Milton. Ph.D., Professor,

Department of Plant Pathology, Cornell

University, Ithaca, New York 14853, 607-

256-3105.

GARTLAND, William J., Jr., Ph.D., (Executive

Secretary), Director, Office of Recombinant
DNA Activities, National Institutes of

Health, Bethesda, Maryland 20014, 301-

496-6051.

Recombinant DNA Advisory Committee

Non-Voting Representatives

Center for Disease Control

LaMotte, Louis C., Ph.D., Director, Licensure

in Proficiency Testing Division, Bureau of

Laboratories, Center for Disease Control,

Atlanta, Georgia 30333, 404-329-3824.

Department of Agriculture

TOLIN, Sue A., Ph.D., Science and Education

Administration, Cooperative Research, U.S.

Department of Agriculture, Washington,
D.C. 20250, 202-447-5741.

FULKERSON, John F., Ph.D. (ALT), Science

and Education Administration, Cooperative

Research, U.S. Department of Agriculture,

Washington, D.C. 20250, 202-447-5741.

Department of Commerce

GALLER, Sidney R., Ph.D., Room 3425, U.S.

Department of Commerce, Washington,

D.C. 20230, 202-377-4335.

GORDON, George S., Ph.D., (ALT), Room
3424, U.S. Department of Commerce,
Washington, D.C. 20230, 202-377-2565.

Department of Energy

DUDA, George Ph.D., Division of Biomedical

and Environmental Research, U.S.

Department of Energy, Washington, D.C.

20545, 202-353-3651.

EDINGTON, Charles W., Ph.D. (ALT), Deputy
Director, Office of Health and
Environmental Research, U.S. Department
of Energy, Washington, D.C. 20250, 202-

353-3251.

Department of the Interior

PIMENTEL, Mariano B., Ph.D., Room 7045,

U.S. Department of the Interior,

Washington, D.C. 20240, 202-343-2081.
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Department of State

WALSH. William
J.,

III. Biomedical Research

Liaison and Health Affairs Officer, Oceans
and International Environmental and
Scientific Affairs. U.S. Department of State,

Washington, D.C. 20520. 202-632-4824.

Department of Transportation

CUSHMAC, George E., Ph.D.. Chemist.

Research and Special Programs
Administration. U.S. Department of

Transportation. Washington, D.C. 20590,

202-755-4906.

Food and Drug Administration

GRYDER. Rosa. Ph.D.. Staff Science Advisor(

HFY-311, Food and Drug Administration

56, Rockville, Maryland 20857, 301-433-

4491.

National Aeronautics and Space
Administration

YOUNG. Richard S., Ph.D., Director of

Planetary Biology. National Aeronautics

and Space Administration. Washington.
D.C. 20546, 202-755-3732.

National Science Foundation

LEWIS, Herman W.. Ph.D.. Senior Scientist

for Recombinant DNA. Division of

Physiology. Cellular and Molecular Biology.

National Science Foundation. Washington.
D.C. 20550, 202-632-4200.

HARRIMAN. Philip Ph D. (ALT). Program
Director for Cenetic Biology. Room 328,

National Science Foundation. Washington.
D C 20550. 202-632-5985.

Vetorans Administration

SCHULTZ. Jane S.. Ph.D., Chief. Program
Development and Review Division. U.S.

Veterans Administration. 810 Vermont
Avenue. N.W.. Washington. D.C. 20420,

202-389-5065.

BERMAN. Howard M.. Ph D. (ALT). Health
Scientist. Program Development and
Review Division. 810 Vermont Avenue.
N.W., Washington. D.C. 20420, 202-389-

5065.

Department of Labor

PICC1ANO. Dante. Ph D.. OfTice of

Carcinogen Identification and
Classification. Occupational Safety and
Health Administration. U.S. Department of

Labor. Washington. D.C. 20210. 202-523-

7177.

Recombinant DNA Advisory Committee

Liaison Representatives

HEDRJCH. Richard. Ph.D., Coordination
Program of Science Technology & Human
Value. National Endowment for the

Humanities. Washington. D.C. 20506. 202-
382-5996.

WEISS, Daniel L. M.D.. Assembly of Life

Sciences. National Academy of Sciences.

Washington. D.C 20418. 202-389-6315.

Appendix B—Membership of the

Recombinant DNA Advisory Committee at

the September 1979 Meeting

Recombinant DNA Advisory Committee

Chairman

SETLOW, Jane K.. Ph.D.. Biologist.

Brookhaven National Laboratory. Upton,

Long Island. New York 11973. 516-345-

3420.

AHMED. Abdul Karim, Ph.D., Senior staff

Scientist, Natural Resources Defense
Council, Inc.. 122 East 42nd Street, New
York, New York 10017, 212-949-0049.

BALTIMORE, David, Ph.D., Professor of

Biology. Massachusetts Institute of

Technology. Cambridge. Massachusetts
02139. 617-253-6410.

BR1LLE. Winston, Jr., Ph.D., Professor of

Bacteriology. Department of Bacteriology,

University of Wisconsin. Madison.
Wisconsin 53706, 608-262-3567.

BROADBENT, Francis E, Ph.D., Professor of

Soil Microbiology. Department of Land. Ab-
end Water Resources, University of

California. Davis, California 95616, 916-
752-0198.

CAMPBELL, Allan M., Ph.D., Professor.

Department of Biology. Stanford

University, Stanford. California 94305, 415-
497-1170.

CASON. Zelma. Supervisor of Cytopathology
Laboratory. University of Mississippi

Medical Center. Jackson. Mississippi 39216,

601-968-5547.

GOLDSTEIN, Richard. Ph.D., Assistant

Professor of Microbiology and Molecular
Genetics. Harvard Medical School. Boston,
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Additional Announcement of the

Director, NIH

Section IV—E—1—b—(3)—(d) of the

Guidelines gives responsibility to the

Director, NIH, for "authorizing, under
procedures specified by the RAC. large-

scale experiments (i.e., involving more
than 10 liters of culture) for recombinant
DNAs that are rigorously characterized

and free of harmful sequences."

On October 5, 1979. the Director. NIH.
on the recommendation of the

Recombinant DNA Advisory Committee,
approved a request from Lilly Research
Laboratories for the lowering of

containment and large-scale culture of

EKl host-vector systems carrying the

chemically synthesized insulin A chain

and B chain separately. The request was
approved with the understanding that

Lilly Research Laboratories have agreed
to permit an observer, designated by
NIH, to visit the facilities if NIH should
choose to inspect the site.

The principal investigator is Dr.

Lawrence E. Day. The work is to be
done, as stipulated in the submission by
Lilly Research Laboratories, in a "P2
laboratory containing fermenters

designed and pretested to totally

contain the organisms until they are

chemically or physically killed at the

end of each fermentation ... at the

plant facilities at 1200 South Kentucky
Avenue, Indianapolis. Indiana, 46206."

Dated: November 26. 1979.

Donald S. Fredrickson,

Director National Institutes of Health.

(FI) Doc 79-3M42 Filed 11-29- T9. 8 45 ami

BILLING CODE 41 10-08-M
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DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH
KTHESDA. MARYLAND «80t4 20205

March 22, 1979

Dr. Prank Dixon
Director of Research
Scripps Clinic and Research

Foundation
LaJolla, California 92037

Dear Frank:

In the course of discussions of possible biohazards of recombinant DNA
research with £. coli host-vector systems, concern has been expressed,
as for example in the enclosed materials from Drs. King and Beckwith,
about possible immunological diseases resulting from the production of
eukaryotic proteins by an enteric bacterium. These concerns are of
two general types - production of an autoimmune disease as a result of
altered antigenicity or recognition of a host protein, or disturbance
of hormone function as a result of an antibody response to the hormone,
such as anti-insulin.

As a member of the NIH Recombinant DNA Advisory Committee, I am asking
several persons (Richard Asofsky, Frank Austen , Baruj Benacerraf

,

William Paul, Norman Talal, Philip Paterson, and you) who are acknowl-
edged experts in the field of immunology and/or autoimmune disease to
give a thorough, objective evaluation of the evidence for or against
the possibility of such disease mechanisms occurring, as well as any
other relevant considerations. I would like very much to have a rather
detailed analysis, with literature citations. I propose to circulate
these analyses to other immunologists for comment, and then to the
Recombinant DNA Advisory Committee prior to their next meeting on
May 21, 1979.

It is by means of this type of expert input and thoughtful analysis
that we will be able to finally come to terms with what Is real and
what is not real about risk scenarios of recombinant DNA research.
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Your help in this could be of immense importance to NIH and to all

of biomedical research.

With best personal regards.

Sincerely yours

,

/s/

Wallace P. Rowe, M.D.

Chief, Laboratory of Viral Diseases
National Institute of Allergy and

Infectious Diseases

2 Ends

1. Jonathan King: Recombinant DNA and Autoimmune Disease. J. Infect.

Dis., 1 3_7

:

663-667, 1978. (From Falmouth Meeting Report.)

2 . Letter from Jon Beckwith to William Gartland, dated October 26 ,

1978.
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DEPARTMENT OF MICROBIOLOGY AND MOLECULAR GENETICS

HARVARD MEDICAL SCHOOL

28 Shattuck Strut

BOSTON. MASSACHUSETTS 02115

October 26, 1978

Dr. William Gartland
Recombinant DNA Office
National Institute of Allergy

and Infectious Disease
NIH, Bldg. 31, Rm. 7A04
Bethesda, Md 20014

Dear Dr. Gartland,

I wish to express a concern about a particular class of
recombinant DNA experiments which may be hazardous and which may not
have been considered in the drawing up of NIH guidelines. I have
come to consider this problem as a result of experiments being done
by a collaborator of ours who is using certain of our strains in
recombinant DNA experiments.

The general problem is as follows: several laboratories (Boyer,
UCSF; Gilbert, Harvard; Hofnung, Institut Pasteur, Taris) have used
recombinant DNA techniques to construct strains which produce hybrid
proteins between the peptide hormones insulin and/or somatostatin
and bacterial proteins. In the case of the San Francisco group, the
hybrid protein was cy topi a sm i c . In the Harvard studies, the hybrid is
secreted into the bacterial perip^l^srn. I understand that this group is
now attempting to isolate mutants of these strains which will secrete
the hybrid protein into the cultu re medium . In the case of the Paris
group, they are using strains we constructed in which 8 -galactosidase,
ordinarily a cytoplasmic protein, is exported to the exterior of the
bacterial cell surface . They have fused the gene for somatostatin to
this exported g -galactosidase in order to put somatostatin on the cell
surface.

In all these cases one has a situation in which, in essence, a
peptide hormone (human or closely related) is produced in modified
form by the bacteria. The modification is the attachment of the
hormone to a bacterial protein. This modified form of the hormone may
also result in a modified antigenic activity of the hormone portion of
the hybrid protein. I have talked with a number of immunologists in
the Boston area (Drs. Schur, Unanue and Dessein) , with infectious
diseases experts (Drs. Gorbach and Fields) and others with knowledge
in the recombinant DNA area (Drs. Baltimore and Benjamin). In all
cases, these individuals agreed that there was a real possibility that
these modified peptide hormones could break tolerance/induce an auto-
immune response in humans to their own hormones if they reached the
appropriate sites in the body. This, in turn, could clearly have
severe effects on the health of the affected individuals. I believe
that the individuals I have consulted with are not, in general,
alarmist about recombinant DNA ratters and their concerns should be
taken seriously.
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Dr. William Gartland 2 . October 26, 1978

It may be that of the experiments I have described, there is

a hierarchy of potential dangers. I was drawn to think of this in
the first place by the use of our strains by Hofnung and colleagues
to put a hybrid somatostatin cn the cell surface of E_. coli. In this
case, the modified hormone would be exposed to the "outside world"
and would be in a position to elicit an immune response. Similarly,
any strains which secrete individual hormones into the media would
raise this possibility. Strains producing modified hormones in the
cytoplasm or periplasm might create less of a problem.

It is my understanding that this potential problem is not
covered by the guidelines. I would like for you and the Recombinant
DNA Advisory Committee to consider this problem and let me know
whether it is considered that these concerns are valid, and, if so,
what steps will be taken. For instance, it seems reasonable to me to
carry out animal tests with these bacterial strains to see whether
they can induce the breaking of tolerance. Also, I would like to
know the containment which would be necessary for such experiments.

I realize that there is a general impression that E. coli K12
does not persist long enough in the body to cause problems. But my
own feeling is that not enough experimentation has been done to
scient if ically substantiate that impression. It seems to me that
particularly when there is a concrete possibility of health hazard,
that a more detailed examination of the problem should be carried out.

Since in one of the cases I have described, strains constructed
in this laboratory have been used, I personally feel responsible for
any consequences of the work. I am eager to hear the response of
yourself and the RAC. I am sending a copy of this letter to Dr.
Susan Gottesman who worked as a graduate student in this laboratory
and, I believe, is a member of the Advisory Committee.

JB/ara

cc: Susan Gottesman
Walter Gilbert
Maurice Hofnung
Malcolm Casadaban
Herbert Boyer

Sincerely,

Jon Beckwith
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HARVARD MEDICAL SCHOOL
DEPARTMENT OF PATHOLOGY

IB IMATTUCK STRICT
BOSTON, MASSACHUSETTS OtllS

BARUJ BENACERRAF, M.O.

FABYAN FROFISSOR OF COMPARATIVE PATHOLOGY
CHAIRMAN OF THE DEPARTMENT OF PATHOLOGY

March 29, 1979

tel. XTXXySXKOC

732-1971

Dr. Wallace P. Rowe, Chief
Laboratory of Viral Diseases
National Institute of Allergy and Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Wally:

As you requested, I have carefully read the paper by Jonathan King, Recombinant
DNA and Autoimmune Disease, as well as the copy of the letter addressed to Dr.

William Gartland by ray colleague, Jon Beckwith.

It is my opinion that the concern expressed, both in the article and the letter,

is grossly exaggerated and based upon the occurrence of hypothetical events.

Before I deal specifically with the issues, I would like to inform you that I

have talked with both Drs. Unanue and Fields, who are among the authorities named
by Dr. Beckwith as supporting his conclusions. Both Drs. Unanue and Field eApressed
to n*e that they only have had a casual conversation with Dr. Beckwith of a general
nature and that in no way this authorizes Dr. Beckwith to use their names and

authority in the support of his views. I feel certain that the same is probably
true for Drs. Baltimore, Benjamin and Schur but I have not been able to get in touch
with them as yet. As to Dr. Dessein, he can hardly De considered an authority on
immunological diseases, as his total experience in the field amounts to a year and a

half of fellowship in my laboratory, which he spent primarily studying the control
of IGE responses. I felt it would be useful for you to have this information as to

Dr. Beckwith's sources.

With respect now to the concerns expressed by Drs. King and Beckwith whereby
potential autoimmune diseases of great severity could result from recombinant DNA
techniques to construct strains which would produce hybrid proteins with
hormonal activity, I again state that in my opinion the concerns are very much
exaggerated. It is indeed possible to produce antibodies against autologous com-
ponents, proteins or others, as a consequence ot appropriate forms of immunization.

-

Some of these techniques inVoh/e the use ot (1) bacterial adjuvants (2) immunization
with foreign cross-reactive proteins (3) immunization with modified autologous
proteins. These models have all been substantiated in the lab and the antibody re-
sponses result from the activation of host T cells specific for the modified or

!

new determinants introduced. However, such responses are not easy to obtain even
under experimental conditions and are not believed to be the mechanism of most

' severe immunological diseases such as disseminated lupus or human acute glomerulo-

|

nephritis. In the case of lupus, it is increasingly believed that the disease results
from an immunological imbalance in the T cell regulation of B cell response either
through the unresponsiveness of B cells to the suppressive activity of suppressor

i T cells or to genetic defects in the T cell regulatory mechanisms. As to acute
.glomerulonephritis, the majority of cases are caused by the trapping of immune complexes
in the glomeruli.
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Dr. Wallace P. Rowe 3/29/79

The problem is that to date it is unlikely that any single antigen can be
identified as a unique or major component of such complexes. Immune complex
disease may result from antibody responses to bacterial or viral antigens or a

variety of autologous antigens as well as drug conjugates.

I do not think that it is reasonable to expect that the creation of
bacterial strains producing hum&h proteins will automatically result in disease
conditions. However, even if this proved to be the case, such an organism would
not be a greater danger for mankind than E.typhosa or P. pestis or other virulent
organisms grown in experimental or reference laboratories.

The issue as I see it in every human endeavour is that there is no such
thing as a riskless activity. Do the benefits outweight the risks is the major
consideration. These have to be considered individually.

In the case of insulin, for instance, in terms of immunity to the hormone,
the present situation is that millions of human beings suffering from diabetes
are treated with antigenic foreign insulin against which they can and do form
antibodies. Furthermore, foreign insulins have such close similarities with
human insulin that such immune responses would be classified as potentially
hazardous in that respect as well. Such patients would be largely benefited
by the existence of commercially available human insulin with weaker or no
antigenicity for humans.

In summary, I am happy to be on record favoring the continuation of work
in this area with appropriate caution based upon technical expertise and I feel

that far worse consequences would result from stopping the research than
continuing it.

With best personal regards,

Yours sincerely,

Baruj Benacerraf, M.D.
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Scripps Qinic and Research Foundation

(0666 North Toney Pines Road

La lolla California 92037 (714) 455 9100

FRANK
J.
DIXON. M.D

Senior Vice President

Director. Research Institute of Scripps Clinic

April 2, 1979

Wallace P. Rowe, M.D.
Chief, Laboratory of Viral Diseases

National Institute of Allergy and

Infectious Diseases

National Institutes of Health

Bethesda, Maryland 20205

Dear Wally:

I am happy to respond to your request for an evaluation of the questions raised by Drs. King

and Beckwith concerning the possibility of autoimmune diseases as complications of the

research program in recombinant DNA. The concerns of these individuals are obviously

well intentioned, but suffer somewhat from a lack of familiarity with the field of auto-

immune disease.

Let me comment first on the article by Jonathan King in the Journal of Infectious Diseases

137:663, 1978. The initial point raised here about the dangers of having in the gut antigens

cross-reactive with normal human protein would seem to me to be a matter of no great concern.

The meat eaters in our society are regularly exposed to all manner of mammalian proteins

including milk which cross-reacts extensively with their counterparts in the human body.

Such exposures are usually without any demonstrable immunologic response and on the occasion

when a response occurs there is little or no evidence that it leads to significant pathologic

sequelae. Such cross-reactive antigens are, of course, present in the gut along with all

manner of enteric bacilli capable of providing an adjuvant effect to the cross-reacting anti-

genic exposure. The second point in this paper, namely that microbial infections such as

streptococcal pharyngitis lead to pathogenic autoimmune responses is quite contrary to the

best immunopathological evidence available. It is quite true that streptococcal infection

may lead to glomerulonephritis but there is no substantial evidence that this glomerulonephritis

is the result of an autoimmune response. The same reference quoted by Dr. King (The Kidney

)

Vol . 2, 1976, pp. 838, Wilson and Dixon), to suggest an autoimmune response as a result of

’ streptococcal infection really indicates the opposite. Poststreptococcal glomerulonephritis is

an immune complex disease apparently involving streptococcal antigens, but certainly lacking

any demonstrable autoantibodies against glomerular antigens. Also, streptococcal infection is

rarely if ever involved in those cases where autoantibodies against glomerular basement membrane
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Wallace P. Rowe, M. D.

April 2, 1979

PAGE TWO

do produce glomerulonephritis. Further, the suggestion made by King that influenza viral

infection may predispose to autoimmune responses against glomerular basement membrane is

based on very little evidence since in our series of some 300 cases of this disease, reasoncble

evidence for an associated influenza viral infection was obtained only twice, an association

which might well be due to chance alone. Finally, Dr. King's paper tends to imply that

autoimmune immunologic phenomena are of necessity pathologic. Some autoreactive anti-

body responses for example, rheumatoid factor, may follow a variety of immunizations and

exposure to microbes, yet there is little evidence these autoreactive immunoglobulins

necessarily produce disease. A similar view may be taken of many of the incidental auto-

reactive anti-tissue antibodies seen in a wide variety of diseases.

The hypothetical question raised by Dr. Beckwith in his letter to Dr. Gartland is of course

impossible to answer definitively. It is entirely possible that a human protein combined with

a bacterial protein presented to the human body in a particularly immunogenic manner (not in

the gastrointestinal tract) might stimulate an immune response against the human protein.

There are, however, a number of considerations which tend to play down the likelihood of

such an event occurring and leading to pathological consequences. First of all, those con-

stituents of E. Coli which are particularly immunogenic are the lipopolysaccharides and

according to Dr. Beckwith these are not the bacterial components he is concerned about in

combination with human protein. Thus, bacterial proteins in combination with human proteins

would probably not present an unusually antigenic stimulus. Second, as mentioned above, the

production of autoreactive antibodies is not synonymous with autoimmune disease. Judging on

the basis of past experience, it is difficult indeed to induce such diseases in experimental

animals. For example, one may immunize with a variety of homologous tissues such as brain,

and develop circulating antibodies against brain in the complete absence of any demonstrable

disease. In order to develop an allergic encephalomyelitis the brain antigen must be injected

in a particular manner along with materials such as mycobacteria with extremely strong adjuvant

properties. If this particular combination of parenteral injection and use of adjuvant is not

followed, an autoimmune response does occur but no disease develops. The same situation has

been observed with experimentally induced anti-heart antibodies in animals which were

associated with little or no cardiac damage.

From the above it would seem that available information would downplay any deleterious effect

of cross-reacting antigens in the gastrointestinal tract. Further, a likelihood of pathological

consequences from exposure to hypothetical hybrid cross-reacting antigens would seem remote

indeed. However, if this possibility is considered significant enough, it could be tested in

animals with appropriate hybrid molecules in a matter of a few months. The host-E. Coli hybrid

molecules or the bacteria themselves could be injected or presented in whatever manner is deemed

appropriate to experimental animals and any autoimmune responses and/or pathological conse-

quences should be observable within a reasonably short period of time. If under such "worst

situation" exposures, no autoimmune disease results, I would think these concerns could be

layed aside. I hope these comments are of help to you.

With all good wishes.

Sincere ly yours,

' '
->

.

Frank J. Dixon, M.D.
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE
DEPARTMENT OF MEDICINE

Please address reply 10 the undersigned at

Immunology and Arthritis Section (151 T)
Veterans Administration Hospital

4150 Clement Street

San Francisco, California 94121

April 5, 1979

Wallace P. Rowe, M.D.
Chief, Laboratory of Viral Diseases
National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda MD 20205

Dear Wally:

In reply to your letter of March 22, I believe that there
are very strong constraints against the development of
autoimmune disease in most instances. By contrast, auto-
antibody formation without disease occurs with surprising
frequency, particularly in aged individuals, those suffering
from chronic infections, or under treatment with drugs such
as procainamide. In the last situation, 50% will develop
anti-nuclear factor, but only 1% actually get drug-induced
lupus. The symptoms disappear rapidly when the drug is
discontinued, although the autoantibodies can persist
for months.^

The secretory IgA system in the gastrointestinal tract is a
strong barrier against immunity to bacterial or ingested
products. In IgA deficient individuals, immunization to
such materials can occur.

^

I am enclosing a reprint of a theoretical paper that distinguishes
between auto-recognition (which is physiologic and necessary
for proper immunologic communication), autoimmunity, and autoimmune
disease. Please let me know if I can be of further help.

NT: th

1. Lee SL, Chase PM: Drug-induced systemic lupus
erythematosus: a critical review. Sem Arthritis Rheum
5:83-103, 1975.

2. Anmann AJ , Hong R: Selective IgA deficiency. Medicine
50:223-236, 1971.

Sincerely yours

Norman Talal, M.D.
Professor of Medicine
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JOSLIN DIABETES FOUNDATION, INC.
ONE JOSLIN PLACE, BOSTON, MASSACHUSETTS 02215 (617) 732-2400

732-2540

April 30, 1979

Dr. Wallace P. Rowe
Chief, Laboratory of Viral Diseases
National Institute of Allergy and

Infectious Diseases
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Rowe:

In reply to your letter of April 20, it is my guess that insulin-producing
strains of E.coli pose a minimal threat to human health. It is true that small
amounts of insulin can enter into the circulation via the upper intestinal
tract and there is now some recent evidence that specially prepared insulin
contained in liposomes is a potential mechanism whereby insulin can be given
therapeutically. However the upper part of the intestinal tract is effectively
sterile under usual circumstances. Concerning the lower intestinal tract, there
is very little evidence that any proteins are absorbed since not only is there no
physiological mechanism for their absorption but the overwhelming growth of the
enteric flora utilizes what proteins are synthesized by the bacteria and thus we
are left with ammonia and carbon dioxide and traces of structural protein plus
some structural carbohydrate. The fact that clostridia inhabits the bowel of
many normal animals, including man, documents to me the benign nature of potential
hazardous proteins in the large bowel.

When we get to extra intestinal infections, I suppose that an insulin-producing
strain of E.Coli could pose a threat, particularly if there is an overwhelming
septicemia. But here I feel the insulin byproducts should be readily handled with
glucose administration and 99% of the hazard would be the organism itself and its

other toxins.

Finally, there is the possibility that should a few of these organisms be either
in or outside of the gut and produce small amounts of insulin, might this initiate
an immune response to the insulin which then would turn upon the host’s own insulin
or else his or her insulin-producing Beta cells. This might be true were the
insulin to be a component of a number of other proteins, thus working as a Freund's
mixture which could so heighten the immune response that antibodies against one's
own insulin could be produced, as was done by Drs. Renold and LeCompte in cattle

Cont'd . .

DEDICATED :c DIABETES RESEARCH. EDUCATION. PATIENT CARE and YOuTH PROGRAMS.
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over fifteen years ago, and by Dr. Grodsky and his colleagues in rabbits. Although
this is a possibility, it would take repeated infections with the insulin-producing
E.coli over a lengthy period of time and I suppose that the body might then be
so hyper-immune that (he recurrent infections themselves might not occur unless
different strains of E.coli were used with each re-infection and each carrying
an insulin-producing gene.

Thus in summary, it is comforting to notice that the NIH is very aware of the
potential hazards of developing bacterial strains producing mammalian proteins
such as insulin, but in this case the desire for insulin production to meet the
world's needs so far outweighs the hypothetical hazards as speculated on above,
that I hope the considerations of any governing body not be held up too long because
of these minimal potential risks.

Sincerely yours,

GFC/lhl , M.D.
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University of Wisconsin-Madison

LABORATORY OF GENETICS
406 Genetics Building

Madison, Wisconsin 53706

0. Smithies

Office: (608) 262-2976

Laboratory: (608) 262-1047

April 30, 1979

Dr. Donald S. Fredrickson, Director
National Institute of Health
Dept, of Health, Education and Welfare
9000 Rockville Pike
Bethesda, Md . 20014

Re: Recombinant Advisory Committee Meeting
scheduled for May, 1979

Dear Dr. Fredrickson:

I write with regard to two modifications to the NIH Guidelines which are
to be proposed at the May, 1979 meeting (see Federal Register, April 13, 1979).

My comments relates to:-

(i) The proposal by RAC to replace the previously recommended section III-C-6
with a more specific statement :-

"III-C-6. Transfer of cloned DNA segments to eukaryotic organisms.
DNA from any nonprohibited source [Section I-D] which has been cloned
and propagated in E. coli under appropriate physical containment
conditions, may be transferred with the E. coli vector used for
cloning to a eukaryotic organism or cells in culture and propagated
under conditions of physical containment comparable to PI and

appropriate to the organism under study. [2A]

and (ii) to the proposal by Dr. Wallace Rowe, a member of RAC, on Exemptions
under I-E-5:-

"Those recombinant DNA molecules that are propagated in cells in

tissue culture and that are derived entirely from non-viral components
(that is, no component is derived from a eukaryotic virus) or that

contain no more than one-fourth of the genome of a eukaryotic virus
are exempt from the Guidelines."



Dr. D. Fredrickson -2 - April 30, 1979

I wish to support the adoption of both of these proposals for two main
reasons

a) Experiments of the types covered by these proposals are of great
importance in developing an understanding of the expression of the genomes
of higher eukaryotes, including man. Such experiments should be facilitated,
where possible.

b) The argument advanced by Dr. Rowe, (that no competent microorganisms
will be produced in the experiments so that they therefore represent no
biohazard) is a proper argument for not including these experiments under
the Guidelines.

Escape of the recombinant DNA molecules into the ecosystem as a result
of these types of experiments is so unlikely that the risks are infinitesimal.

Sincerely yours

Oliver Smithies, M.A., D.Phil(Oxon)
Leon J. Cole Professor of Genetics
and Medical Genetics

OS : fm

xc : W. Gartland, S. Barban
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May 6, 1979

Dr. William Gartland
Recombinant DNA Advisory Committee
NIH, Bldg. 31, Room 4A 52

Bethesda, MD 20014

Dear Dr. Gartland:

On behalf of the Coalition for Responsible Genetic Research, I

wish to make some general comments on the recent treatment of the
recombinant DNA issue by the NIH and some proposals for consideration
at the next meeting of the RAC, May 21-23, 1979. I also enclose comments
on the proposed actions under the guidelines and on the proposed risk
assessment program published in the Federal Register April 13 and
April 2.

I. General comments on recent treatment of the recombinant DNA issue
by the NIH leadership

We are disturbed by the cynicism and general lack of caution and

restraint in dealing with the recombinant DNA issue that is emanating
from the NIH leadership. We consider Dr. Setlow's comment, that the

"RAC will not be allowed to die as a committee until it has vomitted
enough," and Dr. Fredrickson's use of slides of critics of NIH policy
(shown in his absence by Dr. Gartland) at the recent COGENE meeting
in England to be not only in poor taste but also to create an atmos-
phere in which responsible and rational consideration of the issues
will be difficult to achieve.

There are distinct parallels between the treatment of the recombinant
DNA issue by the NIH and the treatment of the nuclear issue by those
involved in promoting nuclear power. For the latter group, it appears
that nothing less than an absolute disaster will convince them that they
are dealing with serious risks to the health and well-being of the
general public. With regret, we observe that the "Three Mile Island"
syndrome also characterizes the handling of the genetic manipulation
problem by the NIH. Safeguards are treated with cynicism; decisions
are rushed through because of special interests in the promotion of

the technology; data that is at best ambiguous and that could be taken
to indicate problems are ignored or treated selectively.

We feel that the cynicism and impatience on the part of the NIH

leadershiptowards those who advocate caution has already had a damaging

effect on the handling of issues by the RAC. At the first meeting of

the expanded committee in February, a large number of decisions were

rushed through. The time allowed for consideration of the issues

[252 ]



Dr. William Gartland 2

involved was totally inadequate. Moves from some of the new members to slow
down the pace of decision and to improve procedures were often strenuously resisted
or voted down (see attached article from Environment , May, 1979).

The proposals below are made in the hope that procedures for handling future
agendas of the RAC can be upgraded. Otherwise, it seems inevitable that at some

point, serious errors are going to be made.

II. Proposals for consideration at the meeting of the RAC, May 21-23, 1979

1. Changes in RAC Procedures*

a) A quorum for the committee should be defined.

b) Meetings should not run over the previously announced time of adjournment. At

the last meeting, at least two important decisions were reached after the official
termination time: i) a decision to approve the proposal of Dr. David Baltimore to

use defective mouse leukemia virus to insert genes into mouse cells in tissue
culture; ii) a decision on interim procedures to deal with proposals for large-
scale recombinant DNA processes. We propose that these decisions be reconsidered
by the full committee.

c) Votes should be recorded by name. Since the committee is responsible for making
public policy for the recombinant DNA field, we feel the general public has a right

to know in detail how decisions were made. As Ms. Patricia King stated at the last
meeting, this record will be critical in the future for assessing the value of the
RAC as a device for making public policy for technical issues.

d) A glossary should be provided with each technical document so that the issues
involved are intelligible to all members of the committee. (Scientists making
proposals to ORDA might be asked to provide such as document.)

e) Materials for committee meetings should be circulated at least two weeks ahead
of the meeting time. To allow a reasonable turnaround time, this means that the
period for responses to proposed actions published in the Federal Register should
end at least three weeks before an RAC meeting. The present arrangements do not
give adequate time for RAC members to absorb the material for committee meetings.
Therefore we propose that the informal decisions reached at the last meeting, to
mail materials one week ahead, be reconsidered.

2. General principles for containment of risks from novel uses of recombinant DNA
techniques

The RAC should address directly the question of how to assess the risks from
novel uses of recombinant DNA techniques and arrive at consensus on the general
principles involved. We observe that some members of the committee tend to assign
low containment levels unless some specific scenario for harm comes to mind. We feel
this approach courts disaster. The techniques of nuclear fission are well understood.
Even so, the formation of the hydrogen bubble at Three Mile Island was a totally
unforeseen event.

*Some of these proposals were made by members of the RAC at the last meeting but
not acted upon.
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We propose that for any novel use of recombinant DNA techniques for which
no risk assessment studies have been carried out, initial physical containment
should be set at no less than P3. Containment levels should be changed crly after
comprehensive risk assessment studies have been carried out and agreement reached
as to the significance of the empiricical data.

3 . Decisions on large-scale processes

a) All decisions on large-scale processes should be made at the formal meetings
of the RAC.

b) A full risk assessment of the process in question should take place before
consideration of an increase in scale. This should include i) assessment of the

safety of the organisms in use; ii) consideration of possible contamination of

the large volumes in question;, iii) re-examination of the effectiveness of physical
containment levels developed for small-scale experiments when applied to large
volumes; iv) consideration of possible escape routes provided by a large volume.

c) All facilities involved in large-scale processes should be required to obtain
a license from some authority .* The licensing authority should have responsibility
for establishing mandatory training and medical surveillance programs, and for
site visits.

Til. Comments on proposed actions under the guidelines published in the Federal
Register, April 13, 1979

1. Proposed exemption under I-E-5 for experiments involving EKl and EK2 host-vector
systems (item // 6)

We are strongly opposed to this irresponsible and short-sighted proposal. It would
make a mockery of the attempt to develop rational containment policies for
recombinant DNA work. This proposal also seriously undermines the NTH’s own proposed
program of risk assessment (Federal Register

,
April 2, 1979). If the NIH is seriously

considering pursuing further risk assessment experiments on E.coli K-12 systems,

a decision to dismantle precautions for those systems before the results are in

is unjustified and irrational.

2. Proposed exemption under I-E-5 for cloning in tissue culture cells (//

7

)

We are strongly opposed to this proposal. Recent findings have shown clearly

that many cells contain genetic sequences relating to the transforming genes of

tumor viruses which may be latent or cryptic in the cell. In addition, the critical

sequences in transforming viruses may represent a very small fraction of the

genome. Therefore, the introduction of foreign DNAs linked to viral sequences

(even if only one-fourth of the genome of the virus) into tissue culture cells

may still provide the possibility of generating within that cell a source of

genetic variation for endogenous or exogenous viruses.

*E.g. EPA, OSHA, or CDC.
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3. Criteria for characterized clones (//9)

9a: Absence of potentially hazardous genes

The statement that "in E.coli the risk of induced autoimmunity from exposure
to clones that produce proteins that are either human hormones or other biologically
active molecules is considered insignificant" is scientifically inaccurate and
irresponsible. The most accurate statement that can be made at present regarding
the risk of inducing autoimmunity is that this risk is unknown . Discussion of

this risk at the February meeting of the RAC demonstrated wide variation in scientific

opinion in the absence of data and clearly showed the need for empirical studies
to resolve the uncertainties involved. This need is also reflected in the proposed
risk assessment plan (Federal Register ,

April 2, 1979) which calls for "animal
studies of hormone-producing strains of E.coli generated by recombinant DNA
technology" and studies of "the possible occurrence of autoantibodies or autoreactive
cells due to the production of cells due to the production of eukaryotic poly-
peptides by bacteria that colonize higher organisms."

IV. Comments on Proposed Plan for a Program to Assess the Risks of Recombinant
DNA Research (Federal Register, April 2, 1979)

1. Significance of the Rowe-Martin experiment on the lnfectivity of polyoma DNA
cloned in E.coli K-12

The statement that this experiment produced "no evidence that the inserted
DNA produced any special hazard" is misleading. In fact, this experiment produced
some positive results whose significance is still being investigated. The results of
this experiment should be reviewed in depth by the RAC at its May meeting .Additional
comments by members of the Coalition will be submitted to ORDA.

2 . Part III. Scientific Aspects of Recombinant DNA Risk Assessment Plan: Higher
Eukaryotes (Federal Register, p. 19303, col. 2)

There is little evidence to support the statement that the "possibility of

(1) creating novel nondefective viruses as a result of the insertion of a new DNA
fragment or (2) altering the host range of the viral vector" is "unlikely."
Specific risk assessment studies on these possibilities should be planned and
carried out.

Francine Robinson Simring-
Executive Director
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PHONE 262-21

MEDICAL CENTER UNIVERSITY OF WISCONSIN • MADISON, WISCONSIN 53706

McARDLE LABORATORY
FOR CANCER RESEARCH

Hay 7, 1979

Dr. W. Gartland
Office of Recombinant DNA Activities (ORDA)

NIH
Building 31 , Room 4A52
Bethesda, MD 20014

Dear Bill:

I read the RAC Meeting Announcement (Part III) in the Federal Register
of April 13, 1979 (Vol. 44, No. 73, pp. 22304-6) and I would like to

support strongly the proposals which relax the regulations for the use
of the recombinant DNA technique. In particular I shall discuss proposals
3,5,6,11a and 12.

Proposal 3 ‘ The new version of III-C-6 which permits transfer of EK2-

cloned eukaryotic DNA into heterologous eukaryotic cells is much more
logical than the old version which has been restricting the transfer to

the homologous organismsonly . Many experiments on the heterologous
transfer were done in the 1960s and 1970s without any specified
containment and with no adverse effects. Since we have developed the
first selective system (HAT medium) for HGPRT

+
mammalian cells [Enclosure

W. Szybalski , E. H. Szybalska and G. Ragni : Genetic studies with
human cell lines. National Cancer Institute Monograph No. 7: pp. 75*

89 (1962)] and performed the first successful DNA-mediated transformation
of mammalian (human) cells using this system based on our HAT medium
[Enclosure Jl: Szybalska, E. H. and Szybalski, W.: Genetics of human
cell lines. IV. DNA-mediated heritable transformation of a biochemical
trait. Proc. Natl. Acad. Sci . USA 4jB: 2026-2034 (1962)], I have
personally done many experiments at that time testing DNA from various
organisms for Its capacity to transform our HGPRT human cells. Although
I encountered at that time some unpleasentness and scare-scenario
publicity, no trace of any dangers or untoward effects were encountered
in my two-year studies. Since these experiments were then and now
permitted and are unregulated, it would be totally illogical to restrict
or regulate analogous experiments when purified specific fragments
of DNA are used and they are just attached to the pieces of innocuous
phage X DNA.

Since our selective HAT technique is now widely and successfully
used in other countries both for homologous and heterologous transformation
using recombinant DNA, any further restricting of these experiments In the
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USA would be simply foolish, damaging and embarrassing to the USA since

there are no reasons for such restrictions which are based only on scare

scenarios

.

Proposal 5: I strongly support this proposal, especially since the

restriction for phage vectors was never intended and Just crept in inadvertently

Into the 1976 Guidelines during some rewriting process. The restriction was

originally Intended only for the plasmid vectors.

Proposal 6 : I strongly support this change, especially since I made

practical ly the same proposal to exclude from the NIH Guidelines all novel

recombinant DMA in EK1 and EK2 host-vector combinations In my letter to

Don Fredrickson on December 28, 1977 and In my testimony on December 15/16,

1977 (see Recombinant DNA Research Vol. 3, Appendices, September 1978,

(NIH) 78-1844, pp. A161-A164). Since it is now about one-and-a-hal f years

from this proposal and two years from the Falmouth meeting, I believe this

change is long overdue.
Proposals 11a and 12 : I see no logical reason for using containment as

high as P2 for Streptomyces and Bad 1 ius subtl 11s . They Just require good
microbiological practices without any bureaucratic containment. It is a

duty of RAC to justify the P2 containment, which introduces its own risks
(see Trends In Biochem. Sciences 3. : N243-N247 (1978)] and is quite
costly. P1-P4 containment should not be proposed without any valid
scientific justification, since I believe that the period of the recombinant
DNA hysteria is over and at present scientific reason should prevail.

As a former member of RAC I send all my best wishes for your May 21-

23 meeting, which I see is not only attended by 50-100$ more members but
also is supposed to last 50-100$ longer than In our early times of RAC.
But I guess this is the way the wind blows! I hope these comments will
reach you before the deadline of May 14 and, thus, would be considered
by RAC members before the May 21-23 meeting.

With best personal regards.

Sincerely yours,

/
Waclaw Szybalskl
Professor of Oncology

WS :ms
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LILLY RESEARCH LABORATORIES
DIVISION OF ELI LILLY AND COMPANY . INDIANAPOLIS. INDIANA 46206 • TELEPHONE (317) 636-2211

May 8, 1979

Wallace P. Rowe, M. D.

Chief, Laboratory of Viral Diseases
National Institute of Allergy and

Infectious Diseases
Department of Health, Education, and Welfare
National Institutes of Health
Bethesda, Maryland 20014

Dear Wally:

I am enclosing a copy of some of the experimental data we have collected
so far on the survival of E. coli (carrying recombinant plasmids
containing insulin gene sequences) in the rodent intestinal tract. I

would emphasize that this data is preliminary and other experiments
are in progress, but I thought you would be interested since we had
discussed some of it by phone.

The data indicates that in conventional rats or mice, the strain and

plasmid are lost very rapidly. In germ-free animals the plasmid per-

sists somewhat longer, but is eventually lost. This preliminary data
is in keeping with our assumption, based on previously published experi-

ments, that E. coli Kq 2 strains will not colonize the intestinal tract,
and offers further reassurance of the safety of this system.

With best personal regards.

Sincerely} “7*

Head, Cell Biology Research

JPB/az

Enclosure

[258 ]



TABLE

I.

SURVIVAL

OF

E.

COU.

(RV308,

CONTAINING

pBR322-

INSULIN

RECOMBINANT)

DURING

PASSAGE

THROUGH

THE

INTESTINAL

TRACT

OF

RATS

AND

MICE

O
cn
o o O o •

r lO • cn
f cn d •r—

CO vn •r— f

—

rO cn d in oo o TD — o 3 CD
TD m CO CD •r—

CD vn • >, 4-> - C •

in *

—

O o Z3 -O rO UJ
CO *0 •

—

— — CD d
CD CD CL — -»

—

>, •r- cn
d o o E 1 Q O JD d
CL v£> cn CD vo i

—

E -r-

X ro • o CL o c
CD r— C — • E CD •*-

^ -r

—

JC CD CD fO
rO ** 4-> d 4-»

CD co i_ ^

o

o CD d
d cn co o 4-> d d CD O

•r— CNJ • • un jQ CD -d U
•O CNJ ,

—

OO 2 L-> 1

CD OJ < CD •d
CD -C d rO d -r-

d- 1— CL 3 *»

—

O E
TJ vn

d • » CD TD ro
CD o o r o o O o • — 3 E CD r—
4~> o r— VO cn vo <D <T3 CD •r- CL
d- lO • • • cn vn d
«0 CO CO co CNJ 'TD d 3 d d

> ai *r— o rO •*-

m 03 •r— VJ 03
d o LO O VO o o vO CO cn » a d -d
3 C\J VO VJ CNJ cn CD CD rO CD CD

o cn • • • • >iTD INI : - CD •

JC ,

—

,

—

ro CO CO CNJ JD TD •*

—

d <
<1) d rO 1

TD _X O CD • 4-> d
OJ o C o vf oo o CNJ CO <

—

CO cn d vn *r—

•lJ o co CO VO CO LO •r— o o •r— r—
rO CNJ • • • • • E CD E •r— in 3
C y CO , O) o 4-> CD in
cn E oo -d rO d d

•»

—

*r— » < JD ^ ‘t—

i/» o vr o o o o vo CO -X T3 3
CD LO o VO VO o cn d CD d d-
-o cn • • • • • • • rO d •r- O

r— LO CO r— VO VO c "O •r— t

4~> •r- •»

—

-o d
rO E CD vn •r- CD

cn co CNJ o CNJ CO OO LT T3 vn 4-> d VJ -LJ

in CNJ vo ,

—

LO cn CO r t

—

co CD ro CD 3 •r— *r

—

OJ -O •

—

CD O CL 4->

CD CNJ LO CNJ r VO vO C CL r JC
CD cn <D t a)
d- d CL 4—

>

o oo JC
3 cn co vo VO co CO vn C VJ -O 4—

1

“O o CO LO cn cn CO CO co co VO Z3 rO d
CD IC NT cn C CD d rO +->

»

—

CNJ r LO LO CO vo VO vo •r— d CD d
o cn JO CD 4-> '— a«

o E E 2 «*- CO m
CL CO LO o CNJ LO CNJ CNJ vn o rO O CD

co CM C VO CO cn co vr oo •r- CD vn ro d
d- CNJ C CD 4-> “O > CL
o VO lO n3 CD CD oc oj

cn t— TD d
• L- d r— d d
E co co vO CNJ VO CNJ o •r— CD O •

cn CNJ CO co Cn CO VO o CL CD CD
CNJ r— -d CD 4D f—

r

—

VO VO LO LO CO »

—

CD r d d JO
• o 1 rO CD rao CD <c CD in vn 4—

>

co o 1 ,

—

vT ,

—

i VO 1 CD 4—

»

CD
d vO l f-— LO r— i cn • C V4- d d m
CD vO • • • • • UJ — 3 CL-r-
CL oo CO CNJ CO r CD o JCo 3 CD CD <D 4->

d •

—

vn d JD
CD o d v«- ~o C_
4-J f

—

-r

—

d O -r-
•«— • rO 4->

I— d TD TD •

CD «T3 CD ro d CD in
> -*-> •r— 2 4->

•r- cn rO -O O ro CD

U) CD cn CD CD d VJ CD d <

—

i

—

4-> VJ cn CD 4-> CD cn CD CD •*— •r— E -X 3 »

—

ra •*— 4~> CD rO -r— +-> CD CD d "O JD CD

CD d E ro •r- d E <0 •r— i- *r— d CD CD ra CL
CL d E d E rO •r— > CD -L>

,

—

r (

—

, »

—

4-> -»

—

d t—
,

—

^50 _/0 CD CD •V0 CD CD d in 4-> ra in ra

rO •r— •r— CD CD •r— CD CD E o f

—

U 4_> 4-J CD

TD £ 4-> 4-> d d 4-> 4-> d d -r— CD rO CD in d CD

d c d d- d- d d d— v*- c > «

—

*» 3 v*_

•O d CD CD l 1 CD CD 1 1 rO CO d CD vn O
< > > E E > > E E o CD vn CD CD CD

• c c d V- d C d d -C ro |J d JC
o d- o o CD CD o o CD CD CD > d d CD 4->

-c o CJ CD cn cn CD CD cn cn rO cc ••

—

O JC
CD d d

VO VO vo VO •r— CD TD •r— •r-
i— E CD CD
o 4-> * in

rO o o o o O o O O Z3 CD 4_> ra E ^ E
• »

—

d r

—

,

—

r— ,— «

—

,— r—

-

r— O 0— O TD in

d CD .

—

o CD o o o o o o JC o aD-r- •*“

o CL o 0— 0 f

—

r— r r— UJ -C CL E do CD CD m rO

CD "3 -r- X X X X X X X X vn d d ra cn
rO CD d -L-> O CD -*-> 1— d
co Li_ < * • * • ' * * • <c £ < 2 vn cl o

CL
X o r— CNJ
UJ

[259 ]

Paul

Burnett



the University ofAlabama in Birmingham/ UNIVERSITY STATION / BIRMINGHAM, ALABAMA 35294

the Medical Center /department of microbiology / May 11, 1979

Dr. William Gartland
Director
Office of Recombinant DNA Activities
Room 4A52, Building 31

National Institutes of Health
Bethesda, Maryland 20014

Dear Bill:

I am writing in response to the notice of proposed actions under the NIH
Guidelines for Research Involving Recombinant DNA Molecules as appeared in

the Federal Register on April 13, 1979. My comments are as follows:

Item 5 - Proposed Amendment of Section II-D-l-a-(l) . I am not at all supportive
of the proposed amendment to the definition of EK1 that would permit the presence
of autonomous or integrated conjugative plasmids or prophages of generalized trans-
ducing phages in hosts used for phage vectors. The purpose of this amendment is

ostensibly to allow use of M13 and other donor-specific DNA-containing phages as

cloning vectors. However, the change also creates a "loophole", an example of
which is discussed below.

In terms of the M13 cloning vector system, there are several features that very
much decrease its biological containment relative to the EK1 systems employing
X vectors. First, M13-infected cells do not lyse and continue to multiply while
extruding M13 particles containing the cloned insert. Second, the production of
M13 particles by such infected cells is several orders of magnitude greater than
the production of X by cells lysogenic for X which are permitted under the EK1

category. This is based on the fact that an M13-infected cell releases at
least 10-times more phage per unit time than a x-infected cell and the fact that
all M13-infected cells release phage compared to 1 per 10^ to 105 cells lysogenic
for X. Third, while x-sensitive hosts that are infectable by X are exceedingly
rare in the natural environment, M13 and other donor-specific DNA phages have a

much more extensive host range. The most prevalent conjugative plasmids present
in E_. coli strains in the United States are those in the IncFI, IncFII, IncFIII,
IncFIV and IncFV groups. All these plasmids specify F pi 1 i and thus endow sen-
sitivity to M13. Furthermore, although two years ago I and others estimated that
the presence of derepressed F-type conjugative plasmids were rare among natural
enteric isolates, recent data indicate that Ent plasmids (which specify entero-
toxin) and ColV plasmids (which specify some virulence factor) are increasingly
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prevalent among E. col

i

strains associated with intestinal and extraintestinal

disease, respectively, and all seem to be derepressed such that all cells that

possess them have the F pi 1 i necessary for M13 infection. Fourth, while in-

fection of these M13-sensitive hosts leads to persistent and continual release

of M13 without death, infection of x-infectable hosts usually leads to death

and lysis because of mutations present in most X vectors used in EK1 host-vector
systems.

In addition to the four factors enumerated above, there is an additional factor

that may further reduce the biological containment of cloning systems using M13

vectors and hosts with derepressed conjugative plasmids. A number of people
have previously tried to determine whether M13 or fl DNA is transferred to an F~

strain as a consequence of conjugation promoted by the conjugative plasmid present

in the M13- or fl-infected donor. Results were usually equivocal but recombinant
technology should permit definitive conclusions to be made as to whether genetic
information contained on an M13 or fl vector might be conjugational ly transmitted

to another microorganism since one could easily measure conjugational transfer
of a recognizable, selectable inserted gene in the M13 or fl vector. In the

absence of data to disprove this route of transmission, I can only infer that it

probably occurs and would contribute to an unreasonably high probability for
dissemination of any recombinant DNA cloned on such phage vectors to other micro-
organisms should the infected bacterial host or the vectors escape the laboratory
environment.

The proposed redefinition of EK1 also creates a loophole. For example, the pro-

posed redefinition would allow cloning with a X vector capable of lysogenization
into a host containing an F' gal'*' attx

+
over a A[ ga1 - attx] deletion mutation.

This would permit easy transfer of the F' containing the recombinant X vector to

a diversity of K- 12 hosts, a useful feature for screening functions of the re-

combinant inserts, but would also permit efficient dissemination of the F* plasmid
containing foreign genes to a diversity of microorganisms in nature. Although
one could argue that zygotic induction would decrease the frequency of such dis-

semination, zygotic induction is seldom complete and there are little or no data

to my knowledge that indicate that this phenomenon occurs when X prophage is con-

jugationally transferred to wild-type enteric isolates. On the contrary, L. S.

Baron's group has found that zygotic induction is not detectable in most inter-

generic matings with E. coli K-12 donors.

Undoubtedly, others can think of additional ways to use the loophole created by

the proposed redefinition of EK1. This fact and the poor biological containment
properties of the M13 and fl host-vector systems, are the basis for my opposition
to the proposed redefinition. In addition, the proposed revision can be ob-
jected to based on historical and philosophical considerations. As you recall,
after many attempts by the Recombinant Advisory Committee to distinguish between
novel and non-novel in the definition of recombinant DNA, this approach was
eventually discarded in favor of keeping the definition "pure" and to include
in the Guidelines a category of exemptions to exclude non-novel recombinants from
further consideration. Other provisions were also included in the Guidelines to

permit modifications stemming from new information and situations. I thus
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believe that the Recombinant Advisory Committee should use these alternate means

to approve use of a specified M13 or fl EK1 system. Such specifications to im-

prove biological containment might include use of vectors with amber mutations
and/or hosts that synthesize F pi 1 i due to the presence of either a A traDI

mutation in either an autonomous or integrated conjugative plasmid or a recombi-

nant nonconjugative vector containing only the tra genes necessary for pi 1

i

synthesis.

Item 6 - Proposed exemption under I-E-5 for experiments involving EK1 and EK2

host-vector systems. I am opposed to this proposal, which I consider to be pre-
mature. Approval of this exemption would in fact allow investigators now
engaged in recombinant DNA research to return to old habits if they choose and
utilize "P-zero" containment wherein cultures are poured down the drain prior to

decontamination or sterilization. I believe this situation would be a likely
consequence of this exemption for some individuals since there are a growing num-
ber of recombinant DNA researchers who are concluding, in the absence of very
much scientific data to substantiate the conclusion, that there is absolutely no

hazard whatsoever td any_ recombinant DNA research. One of the reasons used as

a basis for the January 2, 1979 lowering of levels of physical and biological
containment for many experiments using £. col

i

K-12 host-vector systems was the
absence of any detectable biohazard during the first four years of using recombi-
nant DNA technology. I had previously stated that, while reassuring, the pre-
viously required leveTs of physical and biological containment would have minimized
detection of such biohazards should they occur thus minimizing the importance of
such negative results. I realize that the RAC and the Director of NIH have dis-
counted, in part, my arguments against relying on such negative results but I

find it even more difficult to believe that 3 months experience with the lowered
levels of containment permitted by the revised Guidelines has provided a sufficient
amount of additional negative results on absence of biohazards to justify complete
removal of essentially all containment requirements for recombinant DNA research
with E_. col

i

K-12 host-vector systems (except for use of EK1 host-vector systems).

At the Falmouth Conference, it was generally agreed that one could not convert
E_. col

i

K-12 to an epidemic pathogen. Since 1977, I have not learned of any
information to change that assessment. On the other hand, in spite of informa-
tion presented by E. S. Anderson, H. W. Smith and myself at the conference and

by S. Falkow and colleagues in the published conference proceedings, there was
still a degree of concern and uncertainty expressed by the participants on the

actual likelihood and consequences of transmission of recombinant DNA from E_.

col

i

K-12 hosts and vectors to other microorganisms. Since 1977, a number of

studies have been conducted which indicate that the overall probability for
transmission of recombinant DNA from E_. col

i

K-12 hosts and vectors is higher
than I or others believed. First, I have been told that the British observed
excretion of EK1 hosts for several weeks from 6 of 24 human volunteers, a re-

sult that indicates that individual differences may predominate in determining
the likelihood for colonization and persi stance of K-12 strains in the in-

testine. Second, R. Freter, S. Levy and ourselves have observed colonization

[262 ]



Dr. William Gartland
May 11, 1979
Page Four

of some but not all individual mice and rats fed various EK1 hosts. All these
results imply that although EK1 hosts may be less able to colonize the intestinal
tract than natural E_. col

i

isolates, there are substantial differences dependent
upon the Individual challenged and the means by which the bacteria are grown
prior to challenge. Third, S. Levy has observed excretion of xl?76 containing
pBR322 (x2236) for 4 days following feeding to humans. Since xl776 lacking a

plasmid vector did not survive under the same experimental conditions and since
we and others can find no differences in the x2236 isolates fed and recovered from

the humans compared to x!776 (other than resistance to ampicillin and tetracy-
cline), one can only infer that the pBR322 cloning vector confers a protective
influence on survival of xl776 in the human but not in the rodent intestinal
tract. Fourth, B. Sagik has observed that xl776 survives for several days but
does not multiply, DP50 survives and does multiply to some extent and Charon 4A
survives very well during sewage treatment. Fifth, as stated above, derepressed
conjugative plasmids are more prevalent than previously realized. While only
the last point would cause me to increase slightly our previously estimated prob-
abilities for conjugational transmission of nonconjugative plasmid vectors per
surviving EK1 and EK2 host cell per day, the first four points would indicate
that the cumnulative likelihoods for transmission of recombinant DNA from EK1 and
EK2 host-vector systems are considerably higher than previously believed. Thus,
I surmise that if the participants at the Falmouth Conference had been aware of
these data, more consideration would have been given to possible consequences of
transmission of recombinant DNA to indigenous microorganisms of various natural
environments. Similarly, the virologists attending the Ascot Conference might
have also given due consideration to this issue rather than disregard it in pro-
posing revised containment categories for cloning of eukaryotic viral information
in E_. col

i

K-12 host-vector systems.

Item 12 - Proposed cloning in spore-forming derivatives of Bacillus subtil is

and Streptomyces coelicolor . I disagree with this proposed change in (or
allowance under) the Guidelines. I do not believe it is prudent to permit
spore-formers as hosts for cloning DNA from organisms that do not normally
exchange DNA with the host. Indeed, had I read the January 15, 1979 Federal
Register, I would have argued against allowance of any host-vector system for
cloning foreign DNA unless it had a non-reverting mutation abolishing capacity
to produce spores, conidia, etc. It seems to me that knowledge is altogether too
fragmentary to validly conclude that the inadvertent, infrequent release of
spores, conidia, etc. containing foreign DNA with the potential of survival for
millenia would be totally harmless.

I have restricted my comments to only those items on which I have strong feelings
and at least some knowledge to evaluate the proposed changes. Nevertheless, I

have the distinct feeling that many of the other proposed changes may be as ill
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considered as the three I have objected to above.

RCIII/pp
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NORTHWESTERN UNIVERSITY
CHICACO, ILLINOIS 60611

DEPARTMENT OF MICROBIOLOGY-IMMUNOLOCY
THE MEDICAL AND DENTAL SCHOOLS

WARD MEMORIAL BUILDING

303 EAST CHICACO AVENUE

May 15, 1979

Dr. Wallace Rowe

Building 7, Rm. 304

National Institutes of Health

Bethesda, Md. 20205

Dear Wally,

Let me respond in the broadest context to your letter of March 22, 1979, asking

for my comments concerning possible biohazards associated with DNA recombinant

research employing Escherichia coli. The question as I understand it, is whether colo-

nization of humans by E. coli synthesizing potentially antigenic eukaryotic proteins

specified by segments of inserted DNA might elicit immune responses causing injury

to host cells and tissues which share antigenic determinants with the proteins elaborated

by the E. coli vector system.

I do not believe such autoimmune disease is any more of a biomedical health

concern, with recombinant DNA research os presently envisioned, than disease which

may result from autoreactive immune responses induced by the prokaryotic microbial

cells themselves, with which man has lived since time immemorial. In other words, I

see the eukaryotic proteins secreted by E. coli bearing foreign DNA sequences as no more

likely to induce autoreactive immune responses than the native antigenic constituents

of the prokaryotic vector cell itself. And it is in this light that I wish to place my comments

which follow.

As all biologists know and microbiologists especially appreciate, host-parasite

interaction in all of its infinite and endless manifestations is a basic characteristic

of all living matter. There is every reason to believe that human beings have been

parasitized by microbes during most if not all of the 3.6 million years man and his

progenitors have inhabited this planet. We live today as we have always lived, amid

a miasma of microorganisms of endless variety with varying propensities for parasitizing

our cells, tissues and organs from the moment we are born until the moment we die.

Only when we die are we no longer able to serve as a host refuge for the ever-present

microbial parasites that live on and in us all of our lives. In no organ is this endless

microbial parasitism better exemplified than the gastrointestinal tract of man and its

normal microbiota, of which E.coli is an important member.
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Against this background of microbe-human host parasitism and interaction, it is

no surprise to learn that E. coli as well as other microorganisms colonizing other areas

of our body contain antigenic constituents indistinguishable from those found in our own
native cells, tissues and organs. It is also no surprise to learn that a varying proportion

of the human population has recognized some of these microbial antigenic stimuli as

sufficiently non-self or foreign so as to result in production of antibodies which are reactive

with autologous cells or tissues which coincidentally, share the cross-reactive antigenic

constituent ( s ) in question. Several cross-reactive microbial-host cell or microbial-host

tissue systems have been described for E. coli. Streptococcus pyogenes (
group A

beta hemolytic streptococci ) and other microorganisms which not uncommonly parasitize

humans. The titers of auto-antibody resulting from such microbial cross-reactive systems

are usually of low order in most subjects. Cell-mediated autoreactive immmune
responses arising from such microbial stimuli appear to be less common and less important

in terms of risk of autoimmune disease.

The first point to stress in the context of this discussion is that despite the stage

seemingly being set for microbe induced host autoimmune responses occurring on a large

scale, relatively few such autoreactive responses have been characterized in definitive

fashion. At least one explanation for this is the effective immunosuppressive regulatory

activity of the mammalian immunological system which is able to prevent such potentially

self-destructive types of immune responses from being made. The second point to be

stressed is that in none of the well documented instances of microbe-host cell cross-

reactivities, have the antibodies in question been clearly shown to be etiologically

responsible for the diseases with which they have been shown to be associated. More often

than not, such autoreactive antibodies have been found in variable titers in clinically well

subjects. In fact, one school of thought holds that such autoreactive immune responses

may exert beneficial effects with respect to more efficient turnover of our endogenous

bodily constituents.

Given the fact that genetic exchange among enteric microorganisms undoubtedly

occurs spontaneously on a scale far wider than the phenotypic markers of such gene inter-

action would presently allow us to recognize and given the fact that such spontaneous.

DNA recombinant events among microorganisms parasitizing mankind have been going

on since the beginning of time, I am frankly surprised at how few good examples of

microbe-host cross-reactive immune reactions we can point to at present. I attribute

this to the extraordinary adaptive capacity of the mammalian immunological system

to reduce to a minimum those immune responses involving self, including microbial

cross-reactive responses involving self, which might have undesirable consequences with

respect to selective and adaptive pressures for the human species on an evolutionary

time scale.
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Here are some references which support the viewpoints I have expressed above:

McNeill, W.H., Plagues and People. Doubleday, New York, 1976.

Paterson, P.Y., Experimental allergic encephalomyelittis and

autoimmune disease. Adv. in Immunol. 5 : 131-208, 1966.

Paterson, P.Y., Autoimmune neurologic disease: experimental

animal systems and implications for multiple sclerosis. In: Autoimmunity.

Genetic, Immunologic, Virologic and Clinical Aspects ( Talal, N., ed ),

Academic Press, New York, 1977, pp. 643-692.

Springer, G., Blood-group and Forssman antigenic determinants shared

between microbes and mammalian cells. Prog, in Allergy 15 : 9-77, 1971.

Zabriski, J.B., Mimetic relationships between Group A streptococci and

mammalian tissues. Adv. Immunol. 7 : 147 - 188,1967.

Trusting that these comments will prove helpful to you and the Recombinant

DNA Advisory Committee, I am.

Sincerely,

Philip Y. Paterson, M. D.

Chairman and Professor

I PYP/mvm
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DEPARTMENT OF MICROBIOLOGY AND MOLECULAR GENETICS

HARVARD MEDICAL SCHOOL

25 Shattuck Street

BOSTON. MASSACHUSETTS 02115

May 16, 1979

Dr. Wm. J. Gartland
Recombinant DNA Office
National Institute of Allergy

and Infectious Disease
NIH, Bldg. 31, Rm. 7A04
Bethesda, MD. 20014

Dear Dr. Gartland,

Richard Goldstein has recently shown me documents from RAC
which include my letter and responses to it. I am rather disturbed
by the tone of some of this correspondence.

I would first like to recapitulate the origins of my letter
of October 26, 1978. Over a year ago, while I was visiting the
Institut Pasteur in Paris, Dr. Maurice Hofnung, who collaborates
with us, told me of his interest in fusing somatostatin, insulin,
etc. to our B-galactosidase hybrid proteins which were localized to
the E. coli outer membrane. He asked me if I had any objections to
the experiments, and I said no.' This is hardly the response of
someone who is looking for reasons to stop recombinant DNA experiments!
When I returned to Boston, I began to think more about these
experiments, and became concerned that the hybrid somatostatins , etc.,
might be immunogenic in such a way as to break tolerance.

It seems to me that, given this concern, the natural course is
to ask other people's opinions to see whether there was any reason
to take these concerns seriously. This is what I did. I talked to
all the individuals mentioned in my letter, and not one of them said
that there was no basis for my concern. I did not have long detailed
conversations with them, but I did describe the specific strains and
my worries. I never stated in my letter to you that these individuals
said that the work was dangerous. The conversations were a basis for
the next step which was contacting you. I would have liked nothing
better than for them to tell me that there was no basis for my concerns
I really don't need this aggravation. But I do feel responsibility
for work that comes out of our laboratory. I deeply resent Dr.
Benaceraff's implication that I have misrepresented anyone.

I have never been among those who had strong feelings about
the health hazards of recombinant DNA. We do such research in our
laboratory, and it is only specific examples of the sort I have
described, where I think some evaluation should take place. I

appreciate the thoughtful responses from Drs . Talal and Dixon, and
while they do allay my fears to some extent, it seems to me that Dr.
Dixon's suggestion of animal experiments is reasonable.

[268 ]



Dr. Wm. J. Gartland 2 . May 16, 1979

One other point. In looking through the correspondence, I

noticed Dr. Rowe's letter of April 20, 1979, to Dr. Cahill. The
tone of this letter is quite upsetting. I presume Dr. Rowe was asked
to invite other scientists to comment as objectively as possible on
the scenarios he describes. But the tone of his own letter is so
biased that it appears as a solicitation of rebuttals of the scenarios
rather than of objective evaluations. It may well be that Dr. Rowe
did not intend this tone to his leter, but he may be so prejudiced
against any critics that he is letting it slip into his correspondence
I suggest that if letters such as this became public they would bring
into serious question the procedures which have been used to make
decisions concerning recombinant DNA experiments.

I am prepared to recognize the chance that most, if not all of
the concerns over health hazards of recombinant DNA will turn out to
be unfounded. However, I strongly believe that the evidence for this
is still quite limited and that the increasing belief among many in

[

this field that there are no dangers is more a result of the enormous
and exciting scientific progress which has been made in the field,
rather than new experiments on the safety question.

I urge you and the members of your committee to make an attempt
to keep some perspective on these issues, and let the antagonisms
which seem to permeate the debates not get in the way of taking
seriously issues of people's health.

Sincerely

,

Jon Beckwith

JB/am

cc : Dr. Wallace P. Rowe
Dr. Baruj Benaceraff
Dr. Susan Gottesman
Dr. Jonathan King
Dr. Richard Goldstein
Sheldon Krimsky
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DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH
BETHESDA. MARYLAND 20014

May 18, 1979

Dr. Wallace Rowe
Chief, Laboratory of Viral Diseases
Building 5, Room 137
National Institute of Allergy and

Infectious Diseases
Bethesda, Maryland 20205

Dear Wally:

The proposal that insertion into derivatives of E. coli K12 of

genetic material coding for eukaryotic proteins potentially cross-
reactive with a human protein might lead to the production of autoanti-
bodies in a colonized individual and to subsequent immunopathology
clearly requires careful consideration. It is well established in

experimental animals that immunization with denatured, cross-reactive,
or even native antigens can cause the production of autoantibodies
and, in some cases, an immunopathologic state. Instances which are
particularly well studied include responsiveness to thyroglobulin (1)

,

myelin basic protein (2,3) and the acetylcholine receptor (4). It is

well established that humans treated with bovine or porcine insulin
will often develop antibodies which bind to human insulin (5) . This
may occur in individuals who were not hypoinsulinemic prior to
treatment (6)

.

Furthermore, the association of a protein cross-reactive with a human
protein with a gram negative bacterium might very well enhance the
immunogenicity of that protein. Such organisms possess at least two

classes of molecules which are potent polyclonal activators of B lympho-
cytes (7,8), one of which (lipopolysaccharide) has well established
adjuvant properties (9) . It is well known that conjugation of small
molecules such as nitrophenyl groups (10) or relatively low molecular
weight polysaccharides (11) to killed Brucella abortus organisms can
create immunogens which cause powerful responses directed at the
conjugated group. Furthermore, treatment with lipopolysaccharide
alone, iji vitro, will often cause the production of antibodies directed
at autologous antigens (11). These considerations make it clear that,

theoretically at least, bacteria which express altered human proteins
or proteins cross-reactive with those of humans could induce auto-

antibody production if they gained access to the immune system under
appropriate conditions.
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In order to obtain a reasonable assessment of the actual immunologic

risks entailed by development of EL_ coli K12 strains expressing
eukaryotic proteins, a series of issues need to be considered. These

include

:

(1) What is the likelihood that a human protein or a protein
cross-reactive with a human protein, if associated with E_^ coli K12

could actually induce autoantibodies or auto-reactive T lymphocytes?

(2) If such induction is possible, how large an antigenic load

is required and for what period of time is exposure necessary? Is

exposure through the GI tract likely to be an effective stimulant of

autoantibodies?

(3) How likely is it that the induction of such autoantibodies
or auto-reactive T cells would have pathologic consequences?

(A) Is it likely that such immunopathology , once initiated,
would perpetuate itself beyond the time the stimulatory antigen
was present?

(5) If a risk of autoantibody production and/or immunopathology
exists, is it one which would be limited to those who work directly
with the agent or would it be a risk to the general population?

We will attempt to develop discussions on these issues in the following
paragraphs.

The fact that autoantibodies (i.e. antibodies reactive with undenatured
antigenic determinants of the individual producing the antibodies) can
develop after immunization with native, denatured, or cross-reactive
antigens is well established, as already noted earlier in this letter.
Among the best studied systems are responses to thyroglobulin and to the

acetylcholine receptor. Immunization of rabbits with homologous thyro-
globulin incorporated into complete Freund's adjuvant has been shown to

stimulate production of anti-thyroglobulin and to induce thyroiditis
(1) . Similarly denatured, haptenated or heterologous thyroglobulin
administered in aqueous form can cause the production of anti-thyro-
globulin antibodies and the development of thyroid lesions. In general,
immunization with native thyroglobulins in saline fails to initiate
either antibody production or thyroiditis. In the bulk of the experi-
mental systems reported, the doses of thyroglobulin used to produce
autoimmunity were quite high, of the order of 6 mg/animal. Whether
the autoimmune state persists after the initial treatment is terminated
is not entirely clear. However, rabbits in which autoimmunity was
induced by injection of denatured thyroglobulin will often reenter the
tolerant or nonimmune state upon subsequent treatment with native thyro-
globulin.
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Injection of rats with acetylocholine receptor prepared either from
the electric organ of the eel or from rat muscle in a dose of approxi-
mately 15 yg emulsified in complete Freund's adjuvant and administered
together with killed B pertussis organisms will cause the production
of antibodies capable of binding rat acetylcholine receptor and will
lead, in a variable number of recipients, to the development of
experimental autoimmune myasthenia gravis (EAMG)

, which in some
instances may lead to the death of the animal (4) . Serum from rats
with EAMG can cause development of acute symptoms of EAMG in recipients,
suggesting a critical role for antibodies in the pathogenesis of the
disorder. Such recipients do not develop a self-sustaining autoimmune
disease.

No good evidence on the gut as a route of induction of autoantibodies
is, to our knowledge, available. In general, the enteric route of

immunization is quite poor when compared to parenteral routes.

The theoretical basis for autoantibody production in the situations
described is that in many cases, antigen-reactive B lymphocytes exist
in individuals who are "tolerant" to these antigens. These cells are
normally not activated either because helper T lymphocytes specific
for the antigen do not exist or because antigen-specific suppressor
cells actively inhibit the response. Such B lymphocytes could be
stimulated to autoantibody production by the association of "auto-
antigens" with new antigenic determinants for which antigen-reactive
T lymphocytes exist; by the association of the antigenic determinant
with a polyclonal B lymphocyte activator, such as lipopolysaccharide;
or possibly through the deletion of suppressor T lymphocytes. The
results obtained from the experimental systems described above suggest
that microgram quantities of antigen are required for the initiation
of autoantibody production.

It is possible then, that acute exposure to a mass of bacteria, even
dead, which is large enough to provide approximately several yg of human
or cross-reactive protein could lead to autoantibody production. However,
if the organisms are ingested rather than injected parenterally , the
possibility of autoantibody production is likely to be substantially
diminished. A small number of bacteria capable of growing in the
host, particularly if they could penetrate the GI tract, or capable of

transferring their genetic information to a more pathogenic organism
could cause more serious effects. However, if the microorganism used
is enfeebled to the extent that it can neither grow in the host nor
transmit its genetic information, then the risk of autoantibody production
would largely be that of ingesting, injecting, or inhaling a relatively
large number of organisms. It seems appropriate to point out that this

risk is almost certainly less than that routinely faced by immunologists
who prepare complete Freund's adjuvant emulsions of human and cross-
reactive proteins and inject these into animals. Accidental injection
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of a human with such an antigen-adjuvant emulsion seems much more likely

to induce autoantibody production than ingesting or even inadvertent
inoculation of antigen-bearing enfeebled E^_ coli . To our knowledge,
no documented instances of severe autoimmunity have occurred as a result
of accidents of this type.

In the event that autoantibody production is initiated, what is the
likelihood it will lead to immunopathologic consequences? There are
many instances in which antibodies to self antigens, by themselves,
are not notably pathogenic. For example, it is not at all clear that

the anti-insulin antibodies found in humans treated with insulin have
any consequence, except in some instances of massive insulin resistance
(12,13). Evaluation of renal lesions of insulin-treated diabetics with
glomerulonephritis reveals no evidence of insulin-anti- insulin immune
complexes (5). However, in experimental animals, immunization with
insulin has produced glomerular lesions (14,15). There are clearly
instances in which autoantibody, by itself, can lead to disordered
function. The EAMG induced by transfer of serum is a notable example.
In general, one would anticipate in most instances that the immunopathology
due to autoantibody production or to the induction of autoreactive T

lymphocytes would reverse when the antigenic stimulus was removed.
However, the autoimmunity induced by syngeneic actylcholine receptors
might be self sustaining.

In summary, the association of a human or cross-reactive protein with
a bacterium, particularly a strain that possessed a potent lipopoly-
saccharide, might constitute a potential risk if the organism could
propagate itself in the individual and if individual to individual
spread could occur. On the other hand, oral ingestion of a small
number of antigen-bearing bacteria incapable of growing outside the
laboratory and not competent to transfer their eukaryotic genes to

wild type E^_ coli should lead to no response at all or to only a small
and probably self-limited antibody response in the exposed individual.
In the great majority of cases, this should be of no immunopathologic
consequence and the development of autoantibodies should be limited to
the index case.

We believe that the requirements for enfeeblement to exclude replication
in a competent host as a precaution against other types of potential
hazards should also be a very adequate safeguard against any postulated
untoward immune consequences of recombinant DNA technology.
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Sincerely yours.

William E. Paul, M.D., Chief
Laboratory of Immunology
National Institute of Allergy
and Infectious Diseases

Richard Asofsky, M.D., Chief
Laboratory of Microbial Immunity
National Institute of Allergy
and Infectious Diseases

Attachment

:

References
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iOAN-KETTERING INSTITUTE for GANGER RESEARCH

May 25, 1979

Dr. Jane Setlow, Chairman
NIH Recombinant DNA Advisory Committee
Brookhaven National Laboratory
Upton, New York 11973

Dear Jane:

Since my comments on the significance of the new Martin-Rowe data
(document 670, Item 2) showing tumor induction by recombinant DNA were
partially obstructed by David Baltimore at the last RAC meeting, I

would like to summarize them here. I would also like to call the com-
mittee’s attention to a very incisive comment made by Baltimore in ans-
wer to Sheldon Krimsky’s plaint, at the May meeting, about the need for
help in digesting reams of scientific data. David said, in effect, that
only the data, the "results" section, of a scientific paper are hard,
while discussion of the meaning of the data is bound to be influenced by
the outlook of the writer and should not be accepted uncritically. I
offer here an interpretation which is not influenced by any interest in
carrying out experiments with recombinant DNA. I trust that the com-
mittee members will themselves evaluate the risk-assessment data from
the viewpoint of the public interest and not from any sense of obliga-
tion to a special interest group like the scientific community.

In brief, the results show that 1) once in contact with mouse cells,
recombinant DNA molecules containing polyoma DNA can induce tumors, and
have roughly the same ability to do so as free polyoma DNA. The insertion
of viral DNA into recombinant molecules is therefore not a safeguard.

2) The results have no bearing on the question of whether recombinant
molecules might be given new opportunities for contact with animal cells,
different from those of polyoma virus, when they are propagated in bacteria
of any kind. This still remains to be determined before the overall risk
can be assessed. (Some studies along these lines are being carried out by
others under contract to the NIH)

.

1. Table 2 (p . 10 of ms 2 included in document 670) gives the data
concerning tumor induction by Injected DNA. The first column 6hows that
19% of animals injected with intact, uncleaved polyoma DNA developed tumors,
and 19% (3/16) of animals Injected with intact dimer-lnsSrt polyoma — X re-
combinant DNA also developed tumors. The other entries are for intact monomer
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polyoma DNA Inserts In X or plasmid vectors, and show variously 0, 6, 9%
tumorigenicity . Because of the small numbers of animals used, exactly re-
producible results could not be expected here (similar variability is ob-
served for tumorigenesis by intact polyoma DNA: see Table 5 in Israel et al.,
J. Virol. 2^9:990 (1979)). An accurate, quantitative determination of tunor-
igenicity is not possible from these data, but it is clear that for both
monomer- and diner-insert recombinants the tumorigenicity is of the same
order of magnitude as that of free polyoma DNA. One can conclude that
insertion into a procaryotic vector does not significantly change the
tumorigenicity of polyoma viral DNA . Moreover, genetic expression of the
inserted DNA clearly occurs in animal cells and this indicates the potential
danger of recombinant molecules containing DNA from any source, not just
viruses.

The second and third columns of Table 2 show that cleavage of circular
polyoma DNA to fora a linear molecule increases its tumorigenicity, and
the same is true of recombinant molecules, to about the same extent. The
cleavage methods used produced free linear polyoma DNA in all cases. These
results again imply that the tumor-inducing activity of recombinant molecules
is approximately the same as that of free viral DNA, since the increase in
activity can be attributed in all cases merely to conversion to the linear
form, rather than to freeing the viral DNA from the DNA of the vector.

2. The data concerning inoculation of animals with E^. coli containing
polyoma recombinant DNA (Table 1, p. 8 of ms) show no tumor induction. Two
points are pertinent: a) The dose of E. coli used was limited by experi-
mental necessity to contain only 2 x 10^ recombinant molecules, whereas the
data for naked DNA (Table 10) show that several times this dose was required
for measurable results under similar conditions, b) The same authors, in
their previous Science paper (item 1, p. 890, in document 670), pointed out
a number of possible reasons why E. coll containing infectious recombinant
DNA was not infectious when administered by injection. The factors they dis-
cussed are relevant to injection, but not necessarily to other modes of exposure.
Injection is not a normal route of exposure and it presents a different set of
challenges, as compared to normal routes. Therefore, experiments performed by
Inoculation with bacteria are not a valid test of tne risks entailed in accidental
exposure of an animal to bacteria containing recombinant DNA . (Injection of

naked recombinant DNA, on the other hand, i_s a valid test of the final stages
of access of the recombinant molecule to the animal. The earlier stages must
then be tested separately, and this remains to be done.)

If the Committee would like to discuss more extensively the implications
of the Martin-Roue risk-assessment experiments, I will be happy to participate.

Yours sincerely,

Barbara Hatch Rosenberg J
Associate Member, Sloan-Kettering

Institute
Associate Professor, Biochemistry

Cornell University Medical College
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University of Wisconsin-Madison

(Hi

LABORATORY OF GENETICS
Genetics Building

445 Henry Mali

Madison, Wisconsin 53706

July 10, 1979

Dr. Donald Frederickson, Director
National Institute of Health
9000 Rockville Peak
Bethesda, MD 20205

Dear Dr. Frederickson,

Enclosed is a letter, drafted at the Nucleic Acids Re-

search Conference, supporting exemption of K12 experiments
from the NIH guidelines. It was signed by 183 scientists.

This is in response to the publication in the Federal
Register of the agenda of the Recombinant DNA Advisory
Committee.

Yours truly

Fn
Professor of Genetics

FRB : cd

cc.: Dr. Jane Setlow
Dr. W.J. Gartland, Jr

Joseph Califano
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June 14, 1979

Dr. Donald Frederickson, Director
National Institute of Health
9000 Rockville Peak
Bethesda, MD 20205

Dear Dr. Frederickson:

In 1973 members of this research conference on Nucleic Acids were the

first to draw attention to the possibility of biohazards arising from the

dawning techniques of recombinant DNA.

In 1977 when evidence was mounting of the inherent safety of such experi-
ments, this group warned against excessive government regulation, lest
freedom of inquiry be stifled and the benefits of the research to society
be lost.

Now, with the principal risk assessment studies completed, evidence of

safety has become so strong that recombinant DNA experiments in the EL coli
K12 host clearly do not pose an extraordinary risk. They should now be
considered ordinary research, for which voluntary application of appropriate
laboratory practices by the investigator has always been considered sufficient.

We therefore strongly support the proposal by Recombinant DNA Advisory
Committee members Wallace Rowe and Allan Campbell to exempt this class of

experiments from the N.I.H. Guidelines, retaining, of course, the pro-
hibition of specific experiments considered potentially hazardous (Federal
Register 44, 22315 (1979).

It is in the public interest to eliminate the ponderous burden of bureau-
cratic registration, regulation and prior restraint from this field of

research. Current regulations have generated paperwork that has discour-
aged innovation, delayed, perhaps prevented, scientific advances, and
escalated costs out of proportion to benefit if any. We are concerned with
the tendency for bureaucracy to perpetuate itself. The evidence should be
weighed and reweighed but unless an actual hazard can be identified, there
is no sound justification for continued regulation. In this case, we
recommend that the Rowe-Campbell proposal be adopted so that the require-
ment for an M.U.A. for these experiments will be ended.

(Signed)

Kan Agarwal
Dr. David Apirion
Minou Bina
Frederick R. Blattner
Thomas R. Broker

University of Chicago
Washington University
National Institutes of Health
University of Wisconsin-Madison
Cold Spring Harbor Lab.

[279]



2

Eugene L. Brown

Vickers Burdett
J. Paul Burnett
Dana Carroll
Marvin H. Caruthers
James F. Catterall
Carol Cech
Michael J. Chamberlin
Robert W. Chambers
Nora M. Chapman
Mann-Jy Chen
Mary-Dell Chilton
Gerald Cohen
Dr. Patricia Cole
Gray Crouse
James E. Dahlberg
Pari Davanloo
Robert Deich
Helen Donis-Keller
Karl Drlica
M. Edge
Mary Edmonds
Neal Farber
Richard Fishel
Andrew Flavell
Thomas H. Fraser
Michael J. Gait
Amanda Gillum
Sol H. Goodgal
Richard I. Gumport
John P . Hachmann
Dean Hamer
John Hays
Wolfgang Hillen
Tao-shih Hsieh
Clyde A. Hutchison
Dr. Keiichi Itakura
Paul H. Johnson
Neville R. Kallenbach
Robert Kamen
Nancy Kan
Sung-Hou Kim
David Knight
Prof. Dr. H. Koster

Sidney Kusher
Arthur Landy
Philip Leder
Margaret Lieb
Allan M. Maxam
William McClain
Will McClure
Robert C. Miller, Jr.
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Syntex Research, Inst, of
Organic Chemistry

Duke Univ. Medical Center
Lilly Research Laboratories
University of Utah
University of Colorado
Baylor College of Medicine
University of Colorado
University of California
New York Univ. Medical Center
Harvard University
Nat'l Heart, Lung & Blood Institute
University of Washington
National Institutes of Health
Yale University
Stanford University
University of Wisconsin
Harvard University
Johns Hopkins School of Medicine
Harvard University
University of Rochester
ICI Pharmaceuticals Division
University of Pittsburgh
Columbia University
University of California-Irvine
Sidney Farber Cancer Institute
The Upjohn Company
Medical Research Council
Squibb Institute for Medical Research
University of Pennsylvania
University of Illinois
Collaborative Research Inc.

National Institutes of Health
Univ. of Maryland-Baltimore County
University of Wisconsin
Stanford University
University of North Carolina
City of Hope National Medical Center
Wayne State Univ. Medical School
University of Pennsylvania
Imperial Cancer Research Fund
Yale University
University of California-Berkeley
University of California
Institut fur Organische Chemie und

Biochemie
University of Georgia
Brown University
National Institutes of Health
University of Southern California
Harvard University
University of Wisconsin
Harvard University
University ofBritish Columbia



3

Paul Modrich
H. Murialdo
Saran A. Narang
Daniel Nathans
Ross N. Nazar
Brian P. Nichols
Alexander Nussbaum
Bert W. 0"Malley
Norman Pace
Debra Peattie
Craig L. Peebles
Robert M. Pirtle
Mark Ptashne
Charles Radding
Kurt Randerath
Peter Norman Ray
M. Thomas Record
Jeffrey Roberts
Thomas Roberts
Louis Romano
Steven Rosenberg
Frank H. Ruddle
Paul Sadowski
Phillip Sharp
Che-kun Shen
David Shore
David Shortle
Melvin Silberklang
Michael Smith
Dieter Soil
John H. Spencer
Jack Szostak
Gordon Tener
Paul O.P. Ts'o
Olke Uhlenbeck
Dr. J.H. Van de Sande
John Vournakis
Graham C. Walker
Randy Wall
Bruce Wallace
George Weinstock
Charles Weissman
H. Lee Weith
J.L. Wiebers
Gordon E. Willick
John H. Wilson
Savio Woo
Derek Woods
Ray Wu
Yoshihiko Yamada
Paul Howard-Flanders
Howard Goodman

Duke University Medical Center
University of Toronto
Nat'l Research Council of Canada
Johns Hopkins University
University of Guelph
Stanford University
Boston Biomedical Res. Institute
Baylor College of Medicine
National Jewish Hosp. & Res. Center
Harvard University
University of California-SD
State Univ. of N.Y. -Stony Brook
Harvard University
Yale University School of Medicine
Baylor College of Medicine
University of Toronto
University of Wisconsin-Madison
Cornell University
Harvard University
Harvard Medical School
U. of California-Berkeley
Yale University
University of Toronto
MIT Center for Cancer Research
California Institute of Technology
Stanford University
Johns Hopkins Univ. School of Med.
University of California-SF
Univ. of British Columbia
Yale University
Queens University
Cornell University
University of B.C.

Johns Hopkins University
University of Illinois
University of Calgary
Syracuse University
M.I.T.
UCLA
City of Hope
Stanford Medical School
Universitat Zurich
Purdue University
University College of Swansea
National Research Council
Baylor College of Medicine
Baylor College of Medicine
St. Mary's Hospital Medical School
Cornell University
University of Pittsburgh
Yale University
H.H.M.I. Univ. of CA-SF
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M.I.T.
Yale University

Alexander Rich
W. Dean Rupp
Clifford Yehle
Roger Brent Harvard University

Daniela Sciaky Cold Spring Harbor Lab.

The following scientists are from the Conference on Biological Regulatory

Mechanisms: _ , . . ,John Abelson
Kenneth Abremski
Samit Adhya
Sankar Adhya
Michal Bagdasarian

Carter Bancroft
Wayne Barnes
Douglas E. Berg
Kevin Bertrand
Francesco Blasi

Tom Blumenthal
Dan Bogenhagen
Kathryn Calame
Marian Carlson
Babette D. Cote
As is Das
Naomi Franklin
David Friedman
Frank Gannon
Jeffrey F. Gardner
Max Gottesman
Jack Greenblatt
Carol Gross
James Haber
Perry Hackett
S. Richard Jaskunas
Marian Kaehler
Joel Kirschbaum
Marilyn Kozak
Umadas Maitra
William McAllister
Elizabeth McFall
Michael P. McGrogan
Peter Model
David Mount
Nanette Newell
William Nierman
Max Oeschger
Patrick O’ Farrell
Richard Palmiter
Jean-Claude Patte
Mark L. Pearson
David Peterson
Thomas Petes
Linda L . Randall
Lucia B. Rothman-Denes
Robert Schleif
Aaron Shatkin
Fred Sherman

Univ. of California-SD
NCI-NIH
Albert Einstein College of Med.

NCI-NIH
Max-Planck-Institut fur

Molekular Genetik-Germany
Sloan-Kettering Institute
Wash. Univ. Med. School
Wash. Univ. Med. School
Univ. of California-Irvine
Centro di Endocrinologia

e Oncologia - Italy
Indiana University
Carnegie Institute
Calif. Institute of Tech.

M.I.T.
University of Wisconsin-Madison
NCI-NIH
Stanford
Univ. of Michigan-Ann Arbor
Institut de Chimie Biol. -France
Univ. of Illinois-Urbana
NCI-NIH
Univ. of Toronto
University of Wisconsin-Madison
Brandeis
Univ. of Califomia-SF
Indiana University-Bloomington
NIH
Harvard Med. School
New York Univ.-N.Y.
Albert Einstein Col. of Med.
CMDNJ-Rutgers Med. School
New York Univ. School of Med.
Stanford Univ.
Rockefeller Univ.
Univ. of Arizona Col. of Med.
University of Wisconsin-Madison
Univ. of Calif .-Berkeley
Georgetown Univ.
Univ. of Calif. -SF
University of Washington
Universite Paris-Sud-France
University of Toronto
University of Calif. -SF
University of Chicago
Univ. of Uppsala - Sweden
University of Chicago
Brandeis University
Roche Inst, of Mol. Biol.
University of Rochester
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Hamilton 0. Smith
Larry Snyder
Karen Sprague
Darrel Stafford
Stephen Stahl
Thomas P. St. John
Kevin Struhl
F. William Studier
Stefan Surzycki
Waclaw Szybalski
Bik-Kwoon Tye
Agnes Ullmann
Marc Van Montagu
Tony Weil
Reed Wickner
Keith R. Yamamoto
Richard Young
Geoffrey Zubay
Edward Herbert
Bert Ely

Johns Hopkins Med. School
Michigan State Univ.
Univ. of Oregon
Univ. of North Carolina
Harvard Univ.

Stanford Univ. Med. Ctr.

Stanford Univ.
Brookhaven Nat ' 1 Lab

.

Indiana Univ . -Bloomington
Univ. of Wisconsin-Madison
Cornell Univ.

Institut Pasteur-France
State Univ. of Gent - Belgium
Washington Univ. Med. School
NIH
Univ. of Calif. -SF
Yale Univ.
Columbia Univ.

University of Oregon
Univ. of South Carolina
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WAYNE STATE UNIVERSITY
SCHOOL OF MEDICINE

DEPARTMENT OF BIOCHEMISTRY
313/577-151 1

GORDON H SCOTT HALL
OF BASIC MEDICAL SCIENCES

540 EAST CANFIELD AVENUE
DETROIT MICHIGAN 4820 1

July 24, 197

9

Dr. Donald Frederickson, Director
National Institutes of Health
9000 Rockville Pike
Bethesda, MD 20205

Dear Dr. Frederickson,

I am writing to indicate my strong support of the pro-
posal by Recombinant DNA Advisory Committee members Wallace
Rowe and Allan Campbell to exempt from the NIH guidlines,
experiments in the host E. Coli K12 3 retaining, of course,
the prohibition of specific experiments considered poten-
tially hazardous (Federal Register 44, 22315 (1979))

.

Risk assessment studies have provided strong evidence
that recombinant DNA experiments in E . Coli K12 do not
pose any practical risks to public health. Thus, there is
no justification for continued regulation of these experi-
ments. Such regulation can only serve to discourage inno-
vation, stifle creativity and delay or even prevent a num-
ber of important scientific advances. It is a costly waste
of public funds and imposes a large and unnecessary bureau-
cratic burden on scientists, universities and the NIH.

Unjustified regulation of basic research is a serious
threat to the freedom of scientific inquiry.

Paul/tt. Jofmson
Ass(6ciaj>e Professor of Biochemistry and
Charrrrtan, Recombinant DNA Subcommittee,

Institutional Biosafety Committee

PHJ/dw



Medical Research Council

MRC Laboratory of Molecular Biology
University Medical School
Hills Road, Cambridge, CB2 2QH
England

telephone Cambridge ( 0223 ) 4801

1

telex - 81532

26th July, 1979

Dr. William J. Gartland, Jnr.,

Office of Recombinant Activities,
National Institutes of Health,
Be the s da,

Maryland 20205,
U.S.A.

Dear Bill,

I am writing to say that it will not be possible for me to attend
the meeting of the committee on September 7th. As I mentioned to you
on the telephone, this would keep me away from Cambridge for too long
a time and I am afraid that I just cannot alter any of the other plans
I have made to fit this in.

There is one point that I would like to emphasise to you: the
paper I wrote has, as you may realise, a well defined historical context
in the sense that its aim was to convert as many people as possible to

an objective and rational method of a priori risk analysis. Essentially
I argued that where one has no defined knowledge of any particular event
one has to have a very clear theory on which to base any rational form
of analysis. This theory must, of necessity, be based on very nearly
the totality of our biological knowledge and hence the strong emphasis
on exactly what constitutes natural pathogenesis. It is important to

recognise that if any of the factors which are used can be assigned zero,
then everything must be zero for that particular event. Thus if something
does not express, that is enough; if it expresses and if the product has
no biological target, that too is enough; and if it expresses and has
a biological target and cannot gain access to it, that also is of no
consequence

.

Yours sincerely.

Sydney Brenner



ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, NewJersey 07110

July 31, 1979

Dr. Donald Frederlckson
Director
NATIONAL INSTITUTES OF HEALTH
9000 Rockville Pike
Bethesda, MD 20205

Dear Dr. Frederickson,

I would like to add my support to the sentiments of many other
molecular biologists and biochemists to exempt recombinant DNA experi-
ments carried out in the _E. coll K12 host from the NIH Guidelines. It

seems clear now that such experiments pose no risk, and therefore, do

not justify the considerable amount of red tape involved in compliance.
Please give your personal consideration to the adoption of the K12-
exemption proposal of Wallace Rowe and Allan Campbell.

L. Patrick Gage, Ph.D.

Department of Cell Biology



ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, NewJersey 07110

August 14, 1979

Dr. Donald S. Fredrickson
Di rector
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing in response to your request for comments
on the proposal (of Drs. W. Rowe and A. Campbell) that
recombinant DNA experiments involving Z. coli K-12 hosts and
non-conjugative plasmids or bacteriophage X vectors be
exempt from the NIH Guidelines. I would like to express
support for this proposal which seems most sensible in view
of the bulk of scientific data now at hand. We believe
that, as more scientific information becomes available in

this area, the Guidelines should be changed accordingly.

Sincerely yours,

Herbert Weissbach, Ph.D.

Roche Recombinant DNA
Biosafety Committee Chairman

HW/kj
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The Committee on Genetic Experimentation
A SCIENTIFIC COMMITTEE OF THE INTERNATIONAL COUNCIL OF SCIENTIFIC UNIONS

WORKING GROUP ON RISK ASSESSMENT

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Md. 20205

Dear Dr. Fredrickson:

As you know, I have served the International Council of Scientific
Unions for the last several years as convenor of its "Working Group on

Risk Assessment" for Recombinant DNA research.. In the light of our
Working Group's assessments (attached), I would like to express my
strong support for the proposal now under consideration that "recom-
binant DNA molecules that are propagated in E. coll K-12 hosts not

containing conjugation proficient plasmids or generalized transducing
phages, when lambda or lambdoid bacteriophages or non-conjugative
plasmids are used as vectors, are exempt from the Guidelines."

The International scientific community looks to NIH for leadership
In this area—not only for the establishment of guidelines, where they
may be necessary, but also for an orderly dismantling when their usefulness
is ended. This is especially vital for scientists working in countries
whose governing bodies do not enjoy the same flexibility as our own. I

therefore encourage you to take positive action as quickly as possible
on this proposal which seems so clearly justified.

Rochs Institute ot Molecular Biology

Phone: 201-235-2466 Cable: Ho»-Roche Nuly Telex: 133417 Nutley. N.J. 07110. U S A.

August 14, 1979

Sincerely,

AMStpcp

Attachment
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SECOND REPORT OF THE COGENE WORKING GROUP
ON RISK ASSESSMENT

by A. Skalka

Department of Cell Biology
Roche Institute of Molecular Biology

Nutley, N. J. 07110 U.S.A.

COGENE's Working Group on Risk Assessment was established in May 1977 in
response to concerns regarding the safety of recombinant DNA technology. Its
members include: Drs. Georgio Bernardi (France), Vittorio Sgaramella (Italy),
and more recently. Dr. Natalie Teich (U.K.) with myself as convener. At its
formation, the Group outlined two objectives. One was to gather information to
be considered in the assessment of risks. The second was to identify possible
areas from which additional relevant information might be obtained, and, if
studies in such areas were not already underway, to consider their sponsorship.

In July of 1978, COGENE made public the first report from this Working Group\
This two part, 319 page report contains a variety of information including
responses to a questionnaire sent to various international organizations and
evaluation of their significance, reports of various meetings and hearings as
well as comments on relevant information from the literature and opinions of
individual scientists.

Analysis of this information indicated that the concerns regarding recombinant
DNA research could be grouped into three major categories:

1. Organisms carrying recombinant DNA may spread in the natural
environment and disrupt existing ecological equilibria.

2. These organisms might produce some toxic or noxious substance,
or otherwise cause disease.

3. By exploiting this technology, scientists may be crossing some
hypothetical barrier to DNA exchange between eukaryotes and pro-
karyotes and thus affect pathogenicity or dispersion of pathological
agents.

Reports from the Falmouth Meeting (June, 1977) and COGENE-sponsored analyses of
E. coli K-12 systems, both discussed in the report, showed that many relevant
experiments had already been conducted by scientists in such closely related
fields as epidemiology and infectious diseases. Their observations that E. coli

-••Copies of the report are available from COGENE (c/o Dr. W. J. Whelan) P.0. Box
016129, Miami, FI. 22101, U.S.A.
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K-12 has a limited potential of survival and their consensus that this bacterium
cannot be converted into an epidemic pathogen by laboratory manipulations with
DNA .inserts, has done much to satisfy the first concern mentioned above. As
recently reported in the literature, (Petrocheilou, V., and Richmond, M. H.

(1977) results from long-term monitoring of laboratory workers who routinely
handled K-12 organisms carrying transmission-proficient plasmids showed no bowel
colonization despite the fact that the work was carried out without any special
precautions. If the organisms which carry recombinant DNA cannot spread in the
natural environment, then clearly the other concerns must also be diminished.
The conclusion of a NIH/EMBO Animal Virus Workshop (in Ascot, Jan. 1978) was
that recombinant organisms carrying viral inserts cannot be any more hazardous
than the viruses themselves, and in some instances may provide an opportunity to
work more safely with virulent agents.

As indicated in our report and in the proceedings of this meeting, important
information on the nature and possible consequences of the manipulations used in
recombinant DNA technology comes from experiments in a variety of fields. For
example, attempts to understand the biological role of restriction enzymes have
revealed that prokaryotic and eukaryotic DNAs can recombine in vivo . Other
studies, including those with Agrobacterium tumefaciens and plant cells, also
show that in some cases there is no barrier to exchange and expression of genes
across the hypothetical prokaryotic-eukaryotic barrier. On the other hand,
studies of animal virus genomes and eukaryotic genes for differentiated functions
have revealed previously unsuspected possible barriers to their expression in
prokaryotic backgrounds. It is clear that further studies of the molecular
genetics, pathogenicity, ecology and other properties of organisms will continue
to provide information relevant to the assessment of risk and that this source
is no less important than specifically targeted experiments.

Replies to our Questionnaire indicated that there were several projects underway
directed specifically towards risk assessment. These included the two separate
polyoma virus experiments sponsored by EMBO and by NIH and several NIH contracts
aimed at testing and verification of EK2 and EK3 systems. Preliminary results,
as well as conclusions from the NIH-EMBO Virology Workshop indicated that these
studies were unlikely to reveal unknown hazards. However, these and other experi-
ments aimed at elucidating various aspects of the ecology and natural history of
microorganisms should provide useful information and will be important in the
development of host-vector systems other than those based on Eh coli K-12.

In summary, as of July 1978 our analyses had revealed no scientific findings to
justify any of the three concerns listed above; no risk unique to recombinant
DNA research was identified. Available evidence indicated that recombinations
of the type made possible by this new technology could occur in Nature. Evalua-
tion of Eh coli K-12 showed that this bacterium is essentially harmless and that
insertions of segments of foreign DNA into its genome could not alter this
property. With few exceptions, it seemed likely that the same would prove true
of other host bacteria.

Some of the results discussed in our report were also documented in material
which accompanied publication of the December 1978 version of the U.S. NIH
Guidelines. This material was included as part of the justification for relaxa-
tion in containment requirements for permissible experiments.

With respect to the second objective of our Working Group, at the time of our
first report it appeared that additional information on results from feeding
experiments and monitoring for acquistion of laboratory Eh coli strains would
be useful. In these efforts we were fortunate in being able to enlist the aid

of three distinguished investigators, Drs. S. Falkow (Seattle), Dr. M. Richmond
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(Bristol) and Dr. E. S. Anderson (London) who had been conducting routine moni-
toring of their personnel involved in bacterial and plasmid research. These
three scientists agreed to collate the results of their surveys for COGENE.
Their conclusions, which were summarized by Dr. M. Richmond during this meeting,
are included as Appendix II of this report. In our view these findings are of
special importance because they record experience from real working situations
in which no more than accepted microbiological practice has been employed. The
results showed that under these conditions no acquisition of bacteria or even
transraissable plasmids could be detected.

Additional data which bear on the assessment of risks has become available since
our first report. These include results from the "polyoma" experiments now
documented in the literature (Israel, M. t^t. al^ (1979); Chan, H. W. ejt. al
(1979) and in preceeding contributions in this volume. These studies, meant to
be "worst case" tests using an extremely sensitive assay, show that polyoma-
containing recombinant hybrids or hybrid-containing bacteria are either non-
infectious or are less infectious in mouse than the virus itself. Thus, they
constitute strong support for the conclusions from the Ascot Animal Virus Work-
shop mentioned above.

Finally, as mentioned above, specifically targeted projects designed to provide
information on the survival potential of recombinants or recombinant-containing
E. coli in aerosols, sewage, and the intestines of mouse and man have been the
subject of several contracts supported by the U.S. NIH. Although these studies
are still not complete, progress reviewed at a March 19, 1979 meeting at NIH
also tends to confirm original estimates on the relative enfeeblement of those
systems. Appendix I of this report is a summary of that meeting prepared by Dr.
J. Setlow, Chairman of the NIH Recombinant Advisory Committee, who presided.

How do these findings effect the future goals of our Working Group and what
advice can COGENE offer its' sponsoring scientific unions and national organi-
zations at this time? We conclude, as in our first report that no special risk
inherent to recombinant DNA research has been defined. In the one case most
thoroughly studied, polyoma virus, the recombinants clearly present less risk
than the virus itself. With respect to experiments involving El. coli K-12
systems, it appears that little if any grounds for concern remain. Regardless
of the nature of the cloned fragment or even its ability to be expressed,
accepted microbiological practice should be sufficient to prevent escape and
survival. These conclusions are especially reassuring because they serve to
restore confidence in the ability to predict the outcome of recombinant DNA
activities based on available knowledge of the biology of the organisms involved.
Similar facts relating to other potential cloning systems should prove equally
predictive and fewer verification experiments should be required.

However, despite our confidence in the relative safety of recombinant DNA
techniques as they are currently used in basic research, our Working Group does
not consider it justified to extrapolate from experience with I£. coli to all
possible experiments in the future. As technology related to genetic experi-
mentation evolves, there are sure to be operations and applications that we can
not even envision at this time. Thus, it is important that a Committee of.

scientists international in scope, continue to follow developments which relate
to genetic experimentation, that it continue to collect information to be made
broadly available and that it stand ready to sponsor specific projects which
may be necessary for further evaluation.
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APPENDIX I

Report of the Phage and Plasmid Subcommittee on Meeting
with Recombinant DNA Contractors

March 19, 1979 in Bethesda

by Dr. J. Setlow, Chairperson

Summary of Reports from Contractors

Testing of host-vector systems in sewage (Bernard Sagik, James Walker and
Charles Sorber, University of Texas at San Antonio)

The testing was based on a model system set up in a laboratory, capable of
taking 60 liters/day of waste. San Antonio waste was brought into the laboratory
to be put into the system. Data were presented to show that the various parts
of the model system behaved quantitatively like those of real sewage processing
systems (with respect to such parameters as detention time, pH, temperature,
removal of solids, etc). The organisms to be tested (xl776 and DP50supF and
Charon 4A) were added continuously for 48 hours. Samples were taken at intervals
up to 120 hours from nine parts of the treatment plant. For assays of DP50supF,
the antibiotics nalidixic acid and trimethoprim were used, which kept the
indigenous bacterial population from entering appreciably into the counts.
These plus cycloserine were also used for the assay of xl776. The Charon 4A
phage was distinguished from the indigenous phage by plating it on XG agar, such
that the plaques of these phage had blue-green halos. Considerable effort was
put into verifying that the colonies obtained from the putative xl776 that had
passed through the treatments were really xl?76. Seventy-five colonies were
tested for other markers such as phage susceptibility, efficiency of plating in
the presence of bile salts, and various nutritional markers.

D?50s’jpF to some extent multiplied during passage through the first parts of the
treatment plant, although it would not be able to compete with wild type E. coli.
There was little or no multiplication of \1776. The titer of DP50supF dropped
from a high of around 10^/ml down to around 10^ in the last effluent during the
time of the experiment, and was somewhat lower for the treated sludge. Comparable
values for xl?76 were about an order of magnitude lower. Charon 4A phage titers
dropped about three orders of magnitude.

Testing of host-vector systems in mammals (Rolf Freter, University of Michigan)

9
Cells (1-5 x 10 ) were placed in the stomachs of mice, and at various intervals
the stomach, small and large intestines were assayed for the presence of colony-
forming units of the test microorganisms. Feces were also assayed. A non-
absorbable radioactive tracer and spores of thermophilic Bacillus subtilis were
added at the same time as the cells to monitor the passage of material through
the digestive tract. Five types of IS. coli were tested: DP50supF , xl?76, a

wild strain derived from mouse intestine, a wild-type human strain C25, and
another wild type, yl666. The results showed that whereas the wild strains
could multiply in the gut, especially when passage time was slowed by morphine,
DP50supF and xl?76 were killed in the gut, particularly when passage time was
increased. The amount of cells recovered in the feces was less than one per
cent of the original inoculum of \1776 y and UP to 10% of the DP50supF . Germ-
free mice were used in some experiments, which showed that even in such hosts

X1776 could not become a resident in the intestine unless it was a revertant no
longer sensitive to bile salts, but even then it did not readily establish

[293 ]



6 A. M. Skalka

itself. DP50supF similarly only became implanted when it had lost its bile
sensitivity

.

Testing of host-vector systems in mice and humans (Stuart Levy and Bonnie
Marshall, Tufts University)

Two strains of E. coli were tested yl? 76 and y2236 (the latter x!776 plus the
plasmid pBR322) . The mouse results were similar to those of the Freter study,
in that no colonization was observed, even x2236 in germ-free mice. No survival
of y2236 was detected after 24 hours in either germ-free or conventional mice.

The human study involved groups of four individuals «?ho were kept free of other
human contacts for the ten days of the experiment, in a room previously prepared
for bone marrow transplants. In addition to assay of stool samples, hand,
throat and nose swabs were tested for the presence of the microorganism previously
ingested in milk (around 10^ cells) . No recovery of the test organisms was
detected from skin, and there was recovery from throat and nose swabs only the
first day after ingestion. In the case where three of the individuals were
given yl776 but not the fourth, no transfer was observed to the fourth. After 4
days y2236 survived only to the extent of 5 x 10 in its passage through the
digestive tract, and x!776 somewhat less. No recoveries were detected after 4-5
days. It was not clear whether the plasmid pBR322 really slightly increased the
survival of x!776 in the human gut (nor was it certain that the plasmid-contain-
ing x2236 had no properties different from those of xl776 in addition to the
presence of the plasmid) . Two hundred isolated colonies obtained from stools 4
days after ingestion were tested by the contractor and also colonies obtained
from stools 4 days after ingestion were tested by the contractor and also
colonies were sent to Roy Clowes and John Donch for further checking that the
cells indeed had the characteristics of the test organisms. The presumed y2236
isolates contained pBR322 and no other plasmid by the criterion of restriction
analysis, and in no case was there detectable mobilizability of the plasmid. In
all other respects (antibiotic resistances, nutritional requirements) the isolates
had the expected properties.

Testing of host-vector systems in situations simulating accidental spills
(Melvin Hatch and Mark Chatigny, Naval Biosciences Laboratory)

Survival of ylllS, DP50 supF , wild type x!666, an E. coli strain 980 isolated
from an infant with diarrhea and the EK2 Charon 4A phage was tested at various
relative humidities and temperatures on various types of laboratory surfaces,
and also in aerosols. The latter measurements were made by obtaining the ratio
of survival of the test organisms to that of ]3. subtilis spores resistant to
aerosolization. As expected, xl?76 survives better under conditions not permit-
ting any attempts at growth in the absence of diaminopimelic (dap) acid and
thymine or thymidine (which could result in dap-less or thymineless death) . The
aerosol survival of xl?76 is only slightly lower than that of strain 980 at 50%
relative humidity and 22°C, but much lower than that of xl666. The two EK2
hosts, x!776 and DP5 0supF , survived considerably less well on laboratory surfaces
than did the wild type x!666. Charon 4A phages were even more readily killed
under comparable conditions.

Conclusions of the Phage and Plasmid Subcommittee
Concerning the Contractors' leports

1) The data show no gross discrepancy between natural environmental decay of

the EK2 microorganisms and the in vitro testing performed earlier (in which it
was required that "no more than one in 10® host cells should be able to perpetu-
ate a cloned DNA fragment under specified nonpermissive laboratory conditions")

.
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Tnc natural environment is actually a succession of individual environments, and
when the loss of survival each of these is taken into account and multiplied
together, the 10 ^ figure is clearly obtained.

2) The original emphasis for the testing contracts was concerned with the
possibility of converting EK2 systems to EK3. Since the revised Guidelines do
not specify EK3 containment in any experiments, it was concluded that what was
needed was information on survival of cloned fragments in EK1 experiments (such
as in x! 666) • Such experiments would, of course, be for risk assessment rather
than in preparation for certification of vectors.
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APPENDIX II

Summary of Conclusions from Feeding
and Monitoring Experiments^

by Dr. M. Richmond, Bristol

1. J£. coli K12, even prototrophs, fed to man and livestock in high dose will
generally survive about 4 days, although in a few individuals the organism can
be detected by selective methods for nearly 2 weeks. The organism may multiply
to a limited extent with 24-28 hours after administration but generally does
not undergo more than a few doublings.

2. If the K12 JE. coli that are fed carry a self-transferring plasmid that is
de-repressed, the plasmid will be transmitted to the^gecipient flora. Trans-
conjugants are found at a frequency of about 1 x 10 of all IS. coli shed per
day. No evidence for the mobilization of non-transferable plasmids from E.
coli K12 has been found for naturally occurring F group or I group R plasmids.
We think it unlikely that such transfer would occur with approved cloning
vectors. This conclusion is supported by in vitro mobilization experiments. In
vivo survival of EK-2 strains and their potential transfer of either conjugatlfve
or non-conjugative plasmid must be considered to be below the current limits of
experimental detection.

3. IS. coli K12 strains which survive passage through the human or animal gut
rarely show evidence of having acquired plasmids from the indigenous flora. In
a calf-feeding experiments, only 1 out of well over 10,000 K12 strains which
were screened had acquired colicinogeny.

4. Over a period of 26 months in Bristol, 12 months in London and 12 months in
Seattle involving 64 subjects, there was no evidence that laboratory workers,
or members of their families, acquired either bacterial strains or plasmids
that were employed in the laboratory. This was true even in a few individuals
working in the laboratory who received short courses of antibiotic therapy or,
in one case, an individual who was on prophylactic antibiotic therapy. Moni-
toring of the oropharynx failed to show any evidence of colonization by labora-
tory strains. Individuals with excessive facial hair likewise showed no evidence
of carriage. In a few instances, individuals who had done routine experimental
procedures (vortex mixing, or plating, etc.) showed transient numbers of E.

coli K12 on their laboratory garments, facial skin or hands. These organisms
were few in number (4/cu “) and disappeared within three hours. Simple washing
with soap and water resulted in instantaneous loss of these organisms. No
evidence whatsoever was found for even transient survival of JE. coli EK-2
derivatives

.

2
The following Report was presented by M. H. Richmond to the Meeting of the

Risk-Assessment Sub-Committee of COGENE which met at the Royal Society, London,
on Friday, March 30th, 1979. The Report was compiled by Dr. Stanley Falkow on
the basis of information provided by himself, by E. S. Anderson and by M. H.

Richmond. The information contained in the Report represents the situation as
it was at the end of October 1978, save that the data from Bristol have been
updated to include information up to the end of 1978.
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5. Monitoring of the laboratory work bench, water baths, and centrifuges,
etc. ,

occasionally revealed detectable numbers of KK-1 _E . coli K12. Such organ-
isms could be found immediately after performing laboratory procedures such as
flaming bacteriological loops, replica plating or transferring cultures (even
with manual pipetting devices) . Such contamination was instantaneously sterilized
by simple disinfectants, including 70% ethanol. Deliberate spills of EK-1 K.

coli K12 had become sterile within six hours after drying. Reliable numberlT'f or
the survival of EK-2 hosts in the laboratory are not available to us but survival,
if any, was much reduced relative to ordinary E. coli.

6. Individuals working with E. coli K12 infected mice and calves were not found
to more likely become colinized with j£. coli K12 than workers who did only in
vitro experiments.



CARNEGIE INSTITUTION OF WASHINGTON
Department of Embryology

115 West University Parkway

Baltimore. Maryland 21210

TELEPHONE: 467-1414

August 14, 1979

Dr. William Gartland
ORDA
Bldg 31, Rm 4A52
NIH
Bethesda, Md. 20205

Dear Dr. Gartland,

I am writing in support of exempting recombinant DNA research that
involves the use of laboratory E_. col i strai n K12, nontransmissible plasmids
and lambdoid phages from restrictions more stringent than PI. Enough
years have gone by, and evidence accumulated to confirm the abundant
information that showed the inability of laboratory strains of E. coli K12

to colonize the mammalian gut. These coli do not pass the "nontransmissible
plasmids or lambdoid phage to other more vigorous bacteria in the gut.

Attempts to absolutely guarantee that this will never happen cannot be

made. However, the risk level is obviously so small that it is only
reasonable to liberalize the rules governing research with these well

understood and heavily studied host and vector systems.

It has reached a point where further testing is essentially a waste
of time. Critics of the research will continue to ask for more tests after
each negative report. An enlightened approach must now accept the weight
of evidence and liberalize these unecessary restrictions.

I hope that you will pass this letter on to the committee that is

evaluating this change in the Recombinant DNA Guidelines.

Sincerely yours

;

Donald D. Brown
Di rector

DDB :GS
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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

DEPARTMENT OF MICROBIOLOGY
725 N. WOLFE STREET

BALTIMORE, MARYLAND 21205

August 15, 1979

Director
Office of Recombinant DNA Activities
Building 31, Roam 4A52
National Institutes of Health
Bethesda, MD 20205

Dear Sir:

I would like to express my support of the proposal of Rowe and
Canpbell published in the Federal Register, 13 April, 1979, to exempt
from the Recombinant DNA Regulations "recombinant DNA molecules that
are propagated in E. coli K-12 hosts not containing conjugation-
proficient plasmids or generalized transducing phages, when lambda or
lambdoid bacteriophages or non-conjugative plasmids are used as vectors",
excluding from such exemption presently prohibited experiments. In
agreement with Rowe and Canpbell, I believe that we have had sufficient
experience with E. coli K-12 host-vector systems to conclude that routine
use of such systems does not require regulation to protect the safety of
laboratory personnel or the public. In my opinion simple, standard
microbiological practice is quite adequate for this purpose, as it is for
demonstrably hazardous enteric pathogens.

Sincerely

Daniel Nathans, M.D.
Professor and Director
Department of Microbiology

DN/lc

[299]



AREA CODE 6 OB
PHONE 262-2177

McARDLE LABORATORY
FOR CANCER RESEARCH

MEDICAL CENTER UNIVERSITY OF WISCONSIN • MADISON, WISCONSIN 53706

August 16, 1979

Dr. William J. Gartland
Office of the Recombinant DNA Activities
N.I.H. (Bldg. 31 “ room 4A52)

Bethesda
,
MD 2001 k

Dear Bill:

In response to the July 31,1979 announcement in Federal Register,

Vol . bb (1979) PP- ^5o88-9, I am submitting the following comments
and proposals:

1 . Proposed Exemption for E . col i K-12 Host-Vector Systems .

I am supporting this proposal in principle, but I consider the
original simpler version by Rowe and Campbell as preferable, since the
latter is free of unnecessary bureaucratic requirements and paper work.
This is a scientifically justified and long-overdue change, and does
not require any political compromises, just to appease the handful
of perennial critics of the recombinant DNA technique.

2. Proposals 2~5 should be approved.

3. Since the inadvertent formation of very weak pathogens is millions
of times more probable than formation of more serious pathogens (if

one assumes that this highly hypothetical event could ever happen),
such weak pathogens would constitute an ample warning before any

serious risks could be realized [see my letter published in the

enclosed reprint from TIBS b (1979) p. N 1 90 ] . I proposejtherefore,
that the NIH Guidelines be suspended until there are confirmed cases
of any mild afflictions due to weak pathogens or environmental pests

caused by the recombinant DNA technique. Please include this

proposal for consideration during the future meeting of the RAC.

b. In this vein, I believe that the proposed supplement to the NIH

Guidelines [Feder. Reg., bb (1979) 45868-9 ] is premature, unnecessary
and coercive.

Please let me know whether I should supply any additional materials
as to secure the inclusion of my No. 3 proposal in the next Feder. Reg.
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announcement on proposed actions under the guidelines for the future
RAC del i berat i ons

.

With best personal regards,

Sincerely yours,

Waclaw Szybalski
Professor of Oncology
Former Member of RAC

V/S : ms

Enel

.

[301 ]



August 16, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda MD 20205

RE: Proposed Supplement to the
NIH Guidelines for Recombinant
DNA Research; 44 Federal Register
45868-69.

Dear Dr. Fredrickson:

While EDF agrees with NIH's desire to maximize voluntary
compliance with the NIH recombinant DNA guidelines by experi-
ments not now covered, EDF strongly opposes any procedure
which results in NIH approval of such experiments. EDF does
support RAC establishment of containment guidelines for ex-
periments voluntarily brought to its attention and RAC
certification of host-vector systems.

EDF is concerned that, in the absence of statutory
authority enabling NIH inspection and enforcement of industrial
experiments and providing for stiff penalties for violations,
approval is a meaningless exercise. Indeed, its only benefit
is to the industrial sponsor, who is then free to proclaim
that its experiments are safe and above public concern. From
a political standpoint, we fear that a voluntary program,
no matter how insufficient, will provide a public relations
weapon to industry and an argument against mandatory controls.

NIH is totally without authority to insure that approved
experiments are actually carried out in compliance with the
guidelines. When violations are uncovered, RAC members will
be prohibited from speaking out due to the agencies' interpre-
tation of 18'U.S.C. §1905. NIH has no recourse to administrative
or judicial compliance orders, no matter how significant or
imminent the potential risk to health and the environment.
Unfortunately, publicity and other informal means will not
insure compliance. NIH is unable to assure the public that all
recombinant DNA research and development projects undertaken
by industry will be reported to NIH. Indeed, it is likely
that a company will gladly report those experiments it expects
to easily meet likely containment requirements and keep totally
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secret those it fears are more controversial. In areas of
toxic chemical regulation, industry has systematically failed
to report significant health risks to the appropriate regulatory
authority. This failure has prompted introduction of legisla-
tion establishing criminal penalties for failing to report
potential significant health hazards.

On the basis of its experience in toxic chemical regu-
lation, EDF is firmly convinced that voluntary compliance pro-
grams have never worked and never will. The burden of proof
is clearly on the proponents of such programs to demonstrate
how this case will be any different from the many that have
gone before. To ask that industry first be given time to
implement a voluntary program before mandatory controls are
deemed necessary is to be blind to the regulatory history of
the past decade.

EDF does not believe that NIH refusal to approve industrial
experiments will in any way delay the development of beneficial
recombinant DNA products. If industry feels it needs NIH
approval in order to proceed, let it forcefully make that case
to Congress.

For these reasons EDF opposes NIH approval of industrial
recombinant DNA research and development projects. If NIH
feels that industry should comply with the guidelines, we
urge NIH to make these feelings known to the press and to
Congress and to use every means at its disposal to press for
a legislative broadening of its authority. As you are aware,
RAC did vote at its last meeting to recommend mandatory
industry compliance.

EDF also objects to any consideration by RAC of exceptions
to the large volume prohibition on a case-by-case basis before
adequate procedural mechanisms for such review are in place.
RAC is currently debating such provisions, and no individual
requests for exceptions should be approved outside of whatever
review mechanism is established.

EDF does support NIH guidelines for membership on IBC's
not presently covered by the guidelines. Again we do not see
the need for NIH approval. Interested citizens and companies,
armed with the NIH guidelines, can make these determinations
themselves. We do suggest that the guidelines for industry
IBC membership be changed from those proposed in 44 Federal
Register 45868. At the very least, two worker representatives
should be mandated. It is the workers who are potentially
at the highest risk for recombinant DNA related health effects.
They should have a voice in reviewing such proposals. We
further suggest that the number of non-affiliated members be
raised to three. We feel that this increase is required to
overcome the greater insularity and secrecy of industrial
versus academic institutions.
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As previously indicated, EDF can support NIH's objective
of certifying host-vector systems proposed by industry.
Certification is more of a categorization than an approval of
an operating plan and as such does not depend on subsequent
monitoring to insure compliance. EDF can also support RAC
establishment of containment guidelines for experiments pro-
posed by industry. RAC would then lend its expertise to
facilitate the proper determination of safety levels but not
give its stamp of approval to a process it cannot control.

We appreciate the opportunity to submit these comments
and await RAC's debate on this issue.

Sincerely

Leslie Dach
Science Associate

LD/jas
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

DEPARTMENT OF BIOCHEMISTRY PAUL BERG
Willson Professor of Biochemistry

August 20, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Building 1, Room 124

Bethesda, Maryland 20014

Dear Don,

One of the principal recommendations in The Asilomar Conference Report on Recombi-
nant DNA was that the guidelines for containment and administrative procedures
for recombinant DNA techniques be reviewed continuously. We expected that in time
and with growing experience our views about the nature of the risks would change
and this would be translated into corresponding changes in the detailed recommen-
dations in the NIH Guidelines. It is to your credit that you prevailed in incor-
porating a procedure for orderly changes and this procedure, though time consuming,
is working.

I do want to take this opportunity to comment on the proposed exemption for E. coli
K-12 Host-Vector Systems from the Guidelines. When the group of which I was a mem-
ber expressed our concern about potential risks associated with recombinant DNA
research, we had in mind the possibility that such experimentation might employ
a wide variety of E. coli strains and transmissable vectors as host-vector systems.
We imagined that some of these would be able to establish themselves in nature
or in the intestinal tracts of man and animals. Had we known then that E. coli
strain K-12 and non-transmissable plasmids or phages would be widely adopted as

the preferred host-vector systems, and that this system would be as secure as all
the risk-assessment experiments have shown, I doubt that we would have raised the
issue in the manner we did. I am persuaded by the evidence I have seen that mole-
cular cloning of any DNA segments in E. coli K-12 using the array of present day
cloning vectors is no longer of any real concern, certainly not enough to warrant
the continued inclusion of such experiments within the purview of The Guidelines
and the IBC’s. Perhaps it would still be useful to maintain a log of recombinant
DNA experiments in this category so that these experiments can contribute to the
ongoing assessment of the safety of such research activities.

With best personal regards,
Sincerely,

Paul Berg



Residential College
East Quadrangle

The University of Michigan
Ann Arbor, Michigan 48109

(313) 763-0176

Auc-ust 22, 1979

To: Dr. Donald Fredrickson, Director, NIH

From: Dr. Susan Wright

Re: Proposed Supplement to the NIH Guidelines for Recombinant
DNA Research, Federal Register , Vol.44, No. 151. Friday,
August 3, 1978 (extension of the guidelines on a voluntary
basis to industry).

This proposal Is Ill-advised for the following reasons:

1. "Voluntary compliance" means that the private sector will obey

the guidelines when it is in its Interests to do so and not other-

wise. However, one of the assumptions behind the assignment of

levels of containment to recombinant DNA experiments is that all

practitioners will use them. It makes no sense for a researcher

funded by NIH to obey the guidelines if his/her colleague, carrying

out the same procedures in a private laboratory close by, does not.

The situation also clearly places academic scientists at a dis-

advantage .

2. The history of attempts at voluntary control of hazardous processes

by the private sector provides little basis for believing in the

effectiveness of voluntary compliance. Indeed it has often been

industrial failure to anticipate hazards, and the disasters that have

occurred as a result, that have brought about action in Congress

and regulatory controls.

When Paul Berg and others called for a partial suspension of work

in the recombinant DNA field in 1974, there was a strong feeling that
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Dr. Donald Fredrickson 2

that an effort should be made to avoid this pattern of failure

to anticipate hazard, followed by a regulatory effort after a

crisis. Yet by proposing a system of voluntary compliance, you

are In fact proposing to establish Just the situation In which

that pattern Is likely to be repeated. We have a wealth of experience

with the private sector which shows. In general, that voluntary

controls for which there are no effective sanctions do not work.

Since the United States Is In a strong position In the recombinant

DNA field, It should be In a correspondingly strong position to

develop a model regulatory code. (It Is Ironic that so far, that

responsibility has been taken up by smaller countries which can

111 afford to lose out In the competition for technological dominance.)

I strongly urge that the NIH take the advice of Its Recombinant

DNA Advisory Committee which recommended uniform mandatory controls

at Its meeting on May 21-23, 1979 . While I would agree with your

earlier statements that NIH Itself Is not the appropriate body to

develop or Implement regulations, NIH nevertheless could exert a

a strong influence in pressing for such controls.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH
BETHESDA. MARYLAND 20014

August 22, 1979

Dr. William Gartland
Office of Recombinant DNA Activities
Building 31, Room 4A52
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Gartland:

I should like to support a proposed change in the Guidelines for
Research Involving Recombinant DNA Molecules.

The change is outlined in the July 31, 1979 issue of the Federal
Register (44, FR, 45088). In essence, it recommends that all

recombinant DNA molecules that are propagated in JE. coli K-12 hosts
that do not contain conjugation proficient plasmids or generalized
transducing phages be used at PI containment and not be subject to

the NIH Guidelines. This suggestion follows the very sound principle
that the components of a recombinant system should be handled under
the limitations required for their separate components.

The major effect of this alteration in the Guidelines (that would
represent no compromise in safety) is that it would eliminate the

basically onerous and wasteful process that turns every recombinant
DNA experiment into an unnecessary bureaucratic steeplechase. Over
the years that I have been involved in this work, this has proven to

be not only a minor annoyance, but a major and useless barrier.
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STATE OF NEW YORK
TOWER BUILDING • THE GOVERNOR NELSON A. ROCKEFELLER EMPIRE STATE PLAZA

DEPARTMENT OF HEALTH
• ALBANY, N.Y. 12237

DAVID AXELROD. M.D.

Commissioner August 22, 1979

Dear Dr, Fredrickson:

I offer the following comments on the Proposed Supplement
to the NIH Guidelines for Recombinant DNA Research published in the

August 3, 1979 Federal Register , relative to voluntary compliance.

Article 32-A of New York State's Public Health Law prohibits
recombinant DNA activity except pursuant to certification by the

Commissioner of Health, As required by the statute, the implementing
regulations follow the NIH Guidelines, The law and the regulations,
unlike the NIH Guidelines, apply to all recombinant DNA activity
regardless of sponsorship. Institutions, including industry, which
are not recipients of Federal funds for recombinant DNA research or

which are not required to register with a Federal agency for such

research are not required to comply with the NIH Guidelines, For
these, the State's regulations would mandate registration with NIH
under the provisions of the Guidelines authorizing voluntary regis-
tration. Dr, Gartland has indicated that, within its resources, ORDA
is prepared to support the State in its approach.

The proposed expansion of the Guidelines to provide in

greater detail for voluntary compliance by individuals, corporations
and institutions not otherwise covered-in would not require amending
our regulations as the Guideline procedures automatically become part
of the State registration requirement under State law.

Comment was also invited on the basic issue of how best to

achieve compliance by all sectors engaged in recombinant DNA activity
in both research and production. As it is questionable whether suf-
ficient authority exists to support the comprehensive regulations
needed, it seems clear that Federal legislation offers the best pros-
pect of establishing a uniform, enforceable set of minimum standards.
The individual states could retain the option of setting more stringent
requirements,

I hope that these comments will be helpful to you and to the

Recombinant DNA Advisory Committee

Commissioner of

Donald S, Fredrickson
Director
National Institutes of Health

Bethesda, Md. 20205
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Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Md. 20205

Dear Dr. Fredrickson:

August 23, 1979

A proposed supplement to the NIH Guidelines for Recombinant
DNA Research appeared in the August 3, 1979, Federal Regis ter .

These additions provide a mechanism for voluntary compliance with
the Guidelines by corporations otherwise not covered by them.

I would like to express most strongly our view that these
new sections not be added to the Guidelines. The history of attempts
to provide adequate health and safety protections to American workers
is replete with tragic examples of employer callousness and employee
suffering. Voluntarism is not sufficient.

Currently, with commercial interest in this technology
increasing rapidly, a major problem is lack of complete knowledge
even of who is doing experiments with recombinant DNA techniques. Those
with something to hide will not be revealed by any voluntary system.

We firmly believe that regulatory authority over health and
safety of workers must be the responsibility of the Occupational Safety
and Health Administration. Promulgation of your inadequate and impotent
Guideline additions can only hamper efforts to provide proper oversight
by OSHA.

Therefore, these Guideline sections should not be adopted. NIH
has no business intruding upon the affairs of non-grantees or other
government agencies.

Sincerely,

Director
Department of Occupational

Safety and Health

GT/bw
opeiu #2, afl-cio
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THE UNIVERSITY OF NORTH CAROLINA
AT

CHAPEL HILL

Division of Health Affairs

The School of Medicine

Department of Bacteriology and Immunology

The University of North Carolina at Chapel Hill

804 Faculty Laboratory Office Building 231

H

Chapel Hill, N.C. 27514

August 24, 1979

Director, Office of Recombinant DNA Activities
Bldg. 31, Room 4A52
National Institutes of Health
Bethesda, MD 20205

Dear Sir:

I would like to offer my comments in support of item 1 (44 FR 45088)
1. Proposed Exemption of E. coli K-12 Host-Vector systems.

I have written several times to this office concerning the Federal
Guidelines on REcombinant DNA Research. My arguments have been that

the guidelines in general represent an unwarranted excursion into the

freedoms of inquiry. This is based on the premise that the burden
of proof must lie, in the absence of consensus, with those that

argue that a hazard exists. Since no consensus exists and no

evidence for hazard has been established it follows that there
should be no mandatory guidelines.

The proposal above seems reasonable to me in that it is based and

justified on documentation of lack of hazard instead of colorful
conjecture. While this appears to be a novel approach in the guide-
lines it should be heartily encouraged. I wish to add my support
to this step in the right direction.

Sincerely

Marshall Hall Edgell
Professor

MHE/jb
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August 27, 1979

Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

These comments are submitted by Genex Corporation on the proposed
Supplement to the NIH Guidelines for Recombinant DNA Research as
published in the Federal Register for August 3, 1979.

Genex Corporation is concerned with the application of genetic
engineering to the microbial products market and, in particular,
the development of targeted products by means of recombinant DNA
technology. Genex is applying recombinant DNA technology in the
following areas:

1. Improvement of microbial processes currently involved
in the fermentation industry, for example, in the
production of amino acids, enzymes, antibiotics, and
steroids

.

2. Genetic manipulation of microorganisms which are
already capable of synthesizing commercially desired
products but at economically unattractive yields, for
example, industrial aliphatic and aromatic chemicals.

3. Construction of new microbial strains either with genes
isolated from different organisms or with chemically
synthesized genes in order to make products which the
unmodified microbes could not otherwise produce. Such
products include hormones, vaccines, pesticides, and
fuels

.

In order to accomplish its objectives, Genex undertakes both
research and consulting services for corporate clients who are
interested either in improving current microbial processes or in
designing new processes applicable to large scale fermentation
systems

.

Genex is currently developing a research and development center with
18,000 sq. ft. available for contract research activities. The
center will include a P-3 biohazard laboratory, a pilot fermentation
plant, an electron microscopy facility, a genetic toxicology unit,
and a number of laboratories equipped for research in molecular
genetics, nucleic acid chemistry, emzymology, microbial physiology,
and tissue culture.
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Director
National Institutes of Health

August 27, 1979
Page 2

It is obvious that there are important differences, relevant to
the question of compliance with the Guidelines, between the kinds
of institutions presently subject to the Guidelines and private
corporations that engage in recombinant DNA activities on a profit-
seeking basis. Nevertheless, we see no insuperable obstacles to
compliance by Genex with the Guidelines, and we are fully prepared
to undertake such compliance on a voluntary basis. At the same
time, we are sufficiently realistic to recognize that some presently
unanticipated problems may in fact arise in the light of actual
experience under the Guidelines; if so we would be hopeful that
NIH would be receptive to discussions concerning possible changes
in or even, in unusual cases, possible exemptions from the Guideline
provisions

.

There is, however, one procedural aspect of the proposed Supplement
to the Guidelines that we do find troublesome. That is the
requirement for an Institutional Biosafety Committee that includes
at least two public members who are not affiliated with the company.
While we fully support the objectives of this requirement, we are
concerned about its feasibility in the private enterprise context.
It would probably be necessary to disclose proprietary information
to members of the .IBS, and the kinds of persons who would be suitable
under IV-D-2 , and willing to serve, as public members of an IBC for
a company like Genex would probably not be experienced with respect
to confidentiality agreements. We doubt, moreover, that they would
find service on the IBC sufficiently interesting to produce their
regular attendance at meetings without payment of substantial
honoraria, which would make the maintenance of the IBS unduly
expensive to small companies.

We would urge, therefore, that such companies be given greater
flexibility with respect to composition of the IBC's. This might
be accomplished by inclusion of language such as the following in
Section VI-B:

"At least two members (but not less than 20% of the membership
of the committee) shall be individuals who (1) if they are
from disciplines relevant to recombinant DNA technology,
biological safety, or engineering, shall not be affiliated
with the institution (apart from their membership on the
Institutional Biosafety Committee, whether or not they are
compensated for their services as members) , or (2) if they
are not from such disciplines, shall not provide services to
the institution on a compensated basis (excluding compensation
for their membership on the IBC) to the extent of 20% or more
of the aggregate time spent by them in their employment,
occupation, or profession. Such members shall be of such
occupation, profession, status, or accomplishment that they
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Director
National Institutes of Health

August 27, 1979
Page 3

can be fairly regarded as representing or reflecting the
interest of the general public with respect to health and
protection of the environment. The Biological Safety Officer
(BSO) , mandatory when research is being conducted at the P3
and P4 levels, shall be a member (see section IV-D-4)."

We hope these comments will be helpful to NIH.

Yours truly

,

JLG:pk
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THE UNIVERSITY OF NORTH CAROLINA
AT

CHAPEL HILL

Division of Health Affairs

The School of Medicine

Department of Bacteriology and Immunology

The University of North Carolina at Chapel Hill

804 Faculty Laboratory Office Building 231

H

Chapel Hill, N.C. 27514

29 August 1979

Director
Office of Recombinant DNA Activities
Building 31, Room 4-A52
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

I am writing to state my support in favor of ammending the
Guidelines for Research Involving Recombinant DNA Molecules
(43FR60108) concerning certain Eh coli K-12 Host-Vector systems.
Because of increased knowledge of the safety of the system, I

favor exempting from the Guidelines research carried out with
recombinant DNA molecules propogated in Eh coli K-12 not containing
conjugation-proficient plasmids or generalized transducing phages
when lambda or lambdoid phages or non-conjugative plasmids are used
as vectors. This certainly makes sense when plant genome DNA is

being cloned using such a system.

Robert TwarogC, P]XT)

Associate Professor

RT/jb
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MEMORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTE OF HEALTH

TO The Record
DATE:

September 4, 1979

•from
: Chief> 0SRF, NIAID

subject: Major Recommendations of Ad Hoc NIAID Working Group on Risk Assessment

This meeting was convened on August 30, 1979 at the NIH with the
stated main purpose of considering Falmouth Workshop Protocols I and II

but also to extend to some related issues if time permitted. Dr. Stanley
Falkow served as Chairman and the participants and NIH staff who attended
are shown on the attached list.

Protocol I addressed the colonization and transmission of plasmids
from Escherichia col

i

K12 in the gastrointestinal tract of humans to

other bacterial strains in the intestinal flora. The Working Group
unanimously recommended that the NIAID not initiate new studies to

pursue the investigations as written in Protocol I. This judgement was

based on a review of data that existed at the time of the Falmouth
Workshop, a consideration of some newer published data and the results
of contracts that NIAID is presently supporting. As written by the
Falmouth Workshop Participants, the experiments were to be based on E.

col

i

K12 and this is now judged to not be a fruitful experimental model.

It was a clear consensus of the Group that, based on the available data,

it can be predicted that only negative results will be obtained and that

limited resources could be better expended in other pursuits. Recombinant
DNA experimentation using host-vector systems based on E. col

i

K12 was

judged by this group as being completely without risk when conducted in

compliance with good microbiological laboratory practices.

Protocol II was designed to study the transmission of plasmids from

£. col

i

K12, including Chi 1776, into the normal intestinal flora utilizing

a germ-free mouse model. The Working Group unanimously supported the

view that the NIAID should not initiate new studies for the Protocol as

it was written but to rely on the present contracts to supply some

additional data. This judgement was based on the same reasoning and

data base considered for Protocol I; such further experimentation with

E. col i K12 cannot be scientifically justified in 1979.

The NIAID had also asked the Working Group to consider a recurring

scenario. The issue is whether or not £. col i bearing a recombinant

DNA molecule might thereby have its selective advantage enhanced and
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Memorandum to: The Record - page 2 September 4, 1979

present some unexpected hazard. It was the Group's judgement that,
based on their collective expertise in microbial genetics and infectious
disease, they could not foresee how recombinant DNA technology as currently
practiced could confer pathogenic properties on recipient E^. col i .

Therefore, it was recommended that the Institute should not develop or
support new experimental models to pursue this unlikely possibility.

During discussion of the issues cited above it was obvious that the
Working Group felt that a more beneficial use of monies would be to

support the training of workers in good microbiological laboratory
practices and to support research aimed at gaining a better basic
scientific understanding of bacterial colonization and plasmid mobilization.
Toward this last goal the Working Group strongly recommended that the

NIAID support studies that can obtain quantitative data, will expand the

scientific knowledge in an important area and which may prove useful at

some future date for risk assessment. The Group felt that such studies

should be performed directly in humans and employ wild type E. col

i

(not

K12). Strain HS containing pBR325 was suggested as a good initial

combination and the study should be developed to assay for both survival

and transfer to the indigenous flora.

The Working Group expressed their solid support for the proposed

exemption of K12 based cloning from the Guidelines providing that PI

laboratory practices were employed uniformly in conducting this and

other categories of exempted research. This issue will be considered by

the RAC on September 6 and 7, 1979 and is basically embodied in Item

No. 706.
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WORKING GROUP PARTICIPANTS

Dr. Stanley Falkow
University of Washington

School of Medicine

Dr. Mary Lou Clements
University of Maryland

School of Medicine

Dr. Sam Formal

Walter Reed Army Medical Center

Dr. Peter Gemski
Walter Reed Army Medical Center

Dr. Malcolm Martin
National Institutes of Health

Dr. Roy Robins-Browne
University of Maryland

School of Medicine

Dr. Richard P. Silver
Bureau of Biologies

Dr. Daniel Vapnek
University of Georgia

Dr. Mark Guyer
National Institutes of Health

Dr. Mike Levine
University of Maryland

School of Medicine
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NIH STAFF

Dr. Richard M. Krause
Director, NIAID

Dr. John R. Seal

Deputy Director, NIAID

Dr. Kenneth W. Sell

Director, Intramural Research Program
NIAID

Dr. Wallace P. Rowe
Chief, Laboratory of Viral Diseases
NIAID

Dr. William Gartland
Director, ORDA

Dr. John E. Nutter
Chief, OSRF
NIAID

Dr. William Jordan
Director, MIDP
NIAID
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

DEPARTMENT OF BIOCHEMISTRY Area Code 415

497-6161Stanford University School of Medicine

September 14, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Building 1, Room 124

Bethesda, Maryland 20205

Dear Dr. Fredrickson:

Dr. Rowe asked me to bring you up-to-date on the stability and likely survival
or organisms containing recombinant DNA. We have worked with E. coli K12 cells
containing a very large number of different recombinant DNA's. We have worked
with both cells containing plasmids and derivatives of bacteriophage A. We have
consistently found that great care must be exercised during experimentation and
for long term storage, that our K12 cells still contain the recombinant DNA.

We have found that during long term storage and during growth, using many classi-
cal methods, that E. coli K12 strains lose the recombinant DNA. In many cases,

rather elaborate schemes have been invoked to assure that our cell lines will
maintain the recombinant DNA. We now store our cells in dimethyl sulfoxide at

-70°C. Considering the loss of recombinant DNA from these micro-organisms during
ideal growth conditions and considering the general lack of competition with
wild type cells, I cannot conceive that E. coli K12 containing recombinant DNA
could find an ecological niche outside of the laboratory. We have conducted
rather extensive competition studies comparing the growth of bacteriophage A

containing various recombinant DNA's to that of wild type A. Results of some
of these studies are reported in Science, Vol. 196, p. 212-215. Our general con-
clusion is that inserting foreign DNA into bacteriophage A decreases its growth
potential. We have not found, as of yet, an exception to this conclusion. I

strongly support the recent RAC decision to exempt all recombinant DNA experi-
ments conducted in E. coli K12.

Sincerely

Ronald W. Davis

RWD/ ras

cc: Dr. Wallace Rowe
Dr. William Gartland, Jr
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DEPARTMENT OF MICROBIOLOGY AND MOLECULAR GENETICS

HARVARD MEDICAL SCHOOL

25 Shattuck Street

BOSTON, MASSACHUSETTS 02115

14 September 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I write in reference to recent actions of the Recombinant DNA
Advisory Committee during the meeting held September 6-7.

I believe it important that you are made aware of the fact that
a minority of the total RAC members (i.e. 10 of 25) were allowed to

pass on the major action to exempt E_. col

i

K12 host recombinant DNA
studies from the present NIH guidelines. That less than a simple
majority of authorized RAC members can exempt 80-85% of current
recombinant DNA studies from NIH regulation makes me seriously
question the legitimacy of the RAC to carry out its advisory role
in a democratic fashion.

Procedural questions are not my only concern with respect to

the above decision by the RAC. This important decision was also
premature in terms of the present risk assessment studies being
carried out by NIH contractors. What is most ironic here is that
some of these ongoing studies address the most pertinent question
involved with E. coli K-12 recombinant DNA work -- the transfer
of a recombinant segment to other hosts. Rather than focusing
on this question, which was at the heart of the discussions at

the Falmouth Risk Assessement Meeting, the chairperson allowed
the presentation of unpublished and unverified studies by industrial

representatives in favor of the E_. col

i

K12 exemption and the

over 10 liter exemption.

I do hope you will consider what I have mentioned above before

you accept or reject the exemption on the E_. col

i

K12 work. The
situation at the recent RAC meeting has given me reason to consider
resignation from the RAC. I know my feelings are shared by several

other RAC members.

I look forward to your reply.

Sincerely,

Associate Professor
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SLOAN-KETTERING INSTITUTE for GANGER RESEARCH
i DONALD S. WALKER LABORATORY, 145 BOSTON POST RD-, RYE. N . Y. 10500 /N

* »

OWENS 0-1100

, |

!

September 19, 1979

Dr. Donald S. Fredrickson
Di rector
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am appalled by the recent vote (Sept. 6-7) of the RAC regarding
the NIH guidelines. What might have been a laudible effort by this
committee has become dirty with common political maneuvering. Whether
or not the vote of 10-4 (with one abstension) is "legal" is irrelevant.
It is clear that the spirit of this committee will have vanished should

you accept this decision to eliminate virtually all safeguards for the

general community. This is after all a public issue; the convenience
of scientists is hardly reason to replace sane procedures with irresponsi-

ble ones.

The May meeting of the RAC, which I attended, bordered on a sham;

the September meeting, with heavy input from industrial interests was

stacked for achieving purposes not concerned with public interests.

Yours truly.

- - . I / )
Liebe F. Cavalieri, Ph.D.

Member, Sloan-Kettering Institute
Professor of Biochemistry, Graduate

School of Medical Sciences
Cornell Medical College

LFC/nc
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Friends of the Earth 72 Jane Street • New York, New York 100M • (212) 67S-5911

September 21, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

We are writing to request that an environmental impact
statement be prepared for the proposed exemptions from the
recombinant DNA guidelines which were considered at the
September 5-6 meeting of the Recombinant Advisory Committee.
The proposed exemptions are of such breadth and importance
as to require full compliance with the National Environmental
Policy Act (NEPA). The proposed exemptions are certainly
controversial, as evidenced by the 10 to 4 vote, with one
abstention, by the Recombinant Advisory Committee. Further-
more, recently obtained risk assessment data is subject to
differing interpretations, leading us to believe that
further assessment is necessary before such action is taken.
The proposed exemptions plainly constitute a major federal
action which may significantly affect the environment.

As you know, we have been dissatisfied with previous
actions in the recombinant DNA program, both with respect
to NEPA compliance and the rational consideration of risks
in the conduct of recombinant research. The question of
appropriate safeguards should not be decided as a result
of pressure from the scientific communitv, because of letters
signed by x hundred scientists, or because of paperwork
involved; but rather on the basis of substantive considerations-
the possibility of adverse environmental impacts and a careful
exploration of alternatives.

Our concern is two-fold: that hazards be properly taken
into account in pursuing recombinant DNA research, and that
the law be obeyed in conducting this federal program. NEPA
applies to all federal agencies, and the NEPA regulations
promulgated by the Council on Environmental Quality are
mandatory for all federal agencies. As a matter of law an
environmental impact statement should have been prepared
prior to consideration of the proposed exemptions by the
Recombinant Advisory Committee.

As part of our request for an environmental impact
statement, we are asking that the Recombinant Advisory
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Dr. Donald S. Fredrickson 2

Committee reconsider the proposal in light of the environ-
mental impact statement. We do not see anything unusual in
this, as well as our earlier requests. All other federal
agencies, and many state agencies because of state NEPA's,
comply with the required procedures. There is no reason
why the NIH or the scientific community should be exempted
from these legal requirements. Our polity is based on the
rule of law, not of men, and the least we can expect of
NIH actions is conformity to the law.

Richard M. Hartzman, Esq.

cc: F. Peter Libassi
,
Esq.

Robert Nicholas, Esq., CEQ
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TUFTS UNIVERSITY

Graduate Program in Urban Social and
Environmental Policy September 24, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

As you know, at the last meeting of the Recombinant DNA Advisory
Committee, a proposal to exempt a large class of recombinant DNA experiments
from the NIH guidelines was approved by a 10 to 4 vote with one abstention.

I was one of the RAC members who voted against the proposal. Since I

know you will be giving serious attention to this major action I would
like to summarize the reasons for my vote which fall into four categories:
(i) one area of potential risk has not been investigated experimentally;
(ii) there are conflicting interpretations of the mouse-polyoma experiment;
(iii) survival experiments with some debilitated strains of E.coli showed
that survival was higher than previously expected; (iv) plasmid transfer
experiments with debilitated and ordinary strains of E.col

i

have not been
completed.

The RAC subcommittee on risk assessment has proposed that a conference
be held "as expeditiously as possible," to evaluate certain conditions that
have a direct bearing on the safety of E , col

i

K12 host-vector systems.
These include:

(1) studies of hormone-producing strains of E.col

i

, to evaluate direct
adverse effects.

(2) studies to determine the possible occurence of autoantibodies
or autoreactive cells due to the production of eukaryotic poly-
peptides (including hormones) by bacteria that colonize higher
organisms.

I believe these areas of concern are in themselves of sufficient
importance to warrant holding off the blanket exemption of E.col

i

K12 (with

plasmid and phage restrictions) from the guidelines. RAC has been advised
that experiments to answer these questions are not difficult to accomplish.
Consequently, I feel strongly that NIH should fund the relevant studies to

resolve this area of uncertainty.

The mouse-polyoma experiments are a critical part of the risk

assessment information. However, there are conflicting interpretations of
the significance of these experiments. Professors Ethan Signer and Jonathan
King (both of MIT)emphasize that an artificial recombinant was created in

those experiments (bacteriophage lambda containing two copies of polyoma
DNA) which proved to be infectious and tumorigenic to mice. This, they

assert, shows that a new laboratory hybrid was created that was not found

Medford, Massachusetts 02155
617 628-5000
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in nature and that could be a new source of infection and tumors.

On several occasions I raised this interpretation to my scientific

colleagues on the RAC. I have not been satisfied with the responses of those

who shrug off the Signer-King interpretation. The argument that these newly

created hybrids are less infectious or less tumori genic than the free polyoma
does not speak to the fact that the polyoma-phage- E . col

i

system may bring the

polyoma to new niches. So we have less infectious or tumori genic polyoma in

new places.

(If I were a mouse,with intellects would surely be concerned about the

possibility of spreading polyoma DNA in E.col

i

.

)

There is yet another aspect to the polyoma experiment that has been troubl

some to me. I have been unable to grasp its general izability. Can we

expect to have the same result (lower infective capacity of intact virus
in E.col

i

than free virus) if other viruses were used in the risk assessment
experiment? Does the experiment set an upper bound on risk for this class
of experiments? The clearest argument that was addressed to this point
was by my RAC colleague David Baltimore at the last meeting. But I found
his logic at the least confusing and at the most flawed. He maintained that
the mouse polyoma experiment was among the most sensitive that could be

designed for determining whether a DNA fragment could be released from its

carrier molecule while in E.col

i

. If the polyoma experiment is indeed the

most sensitive one that can be done for that purpose, then the probability
of detecting the event is clearly greater than other similar experiments (with

other DNA viruses and other animals). But the probability of detecting the

event should be independent of the occurence of the event itself (except
for some unusual cases in quantum mechanics).

Since the outcome of the polyoma experiment has been used as one of
the principal reasons for the exemption of E.col

i

K12 from the guidelines,
I would like to see some reviewed scientific papers on these questions that
meet the tests of time and criticism. And because I found the justifications
for generalizing the polyoma experiment unsatisfactory, I gave the results
much less value in the total risk assessment than other RAC members.

Dr. Stuart Levy of Tufts University's School of Medicine is under con-

tract to study the plasmid transfer and survival of certain strains of

E.col i . Dr. Levy has reported that the survival of one strain was higher
than previously expected. He emphasized the impertance of testing the

survival of Chi 1776 with different plasmids since he finds that "plasmids

may influence survival of a host bacterium in yet undefined ways." ( Recom -

binant DNA Bulletin , July 1979).

It is for the above reasons that I feel it is premature to exempt the

vast majority of recombinant DNA experiments with E.coli K12. I hope that

you defer the exemptions until all the risk assessment work is completed
and until there has been appropriate discussion within the scientific com-

munity of the significance of the mouse-polyoma experimental results.

i Urban
Social and Environmental Policy

SK/pw [329]



Mailing Address:

ZOOLOGY DEPARTMENT
MORRILL SCIENCE CENTER

Dr. Donald S. Fredrickson
Director, NIH
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

The purpose of this letter is to urge against the approval of the proposed
complete exemption of cloning in EL coli K-12 hosts from the NIH recombinant DNA
guidelines and to encourage a more moderate relaxation of existing constraints as

an alternate action.

I doubt that my own view of the potential hazards of recombinant DNA cloning
in EL coli K-12 hosts differs greatly from those advocating this exemption. Based
on evolutionary considerations I consider it to be extremely unlikely that this
laboratory strain of bacterium could unintentionally be converted into a viable
pest or pathogen by the insertion of segments of foreign DNA. Evidence obtained
to date suggests that it is extremely unlikely that the nonconjugative plasmids
and mutant phage used as cloning vectors with 15. coli K-12 hosts would transfer
to other bacteria at significant rates. Our own theoretical studies of the
population biology of mobilizable nonconjugative plasmids suggests that even if

these plasmids could be transfered to "wild" bacteria, in the absence of direct
selection favoring their carriage, these nonselftransmissible plasmids could not
become established and would not be maintained in these natural populations (see

the enclosed preprint). In general, my own view of the contamination risk associated
with the use of 15. coli K-12 vectors is even more optimistic than when I first wrote
to you about this problem two years ago. Our formal studies of the population
biology of temperate phage have not gone as far as those on plasmids. However, if

potential hosts for the mutant phage cloning vectors are as rare as they seem to

be, (among the 120 strains examined in some studies we are doing of genetic variation
in natural populations of 15. coli , only one was sensitive to wild type Lambda) at

least on intuitive grounds, I believe that the contamination risk associated with
these vectors would be extremely low and possibly even lower than that of plasmid
vectors.

While my view of the pathogen-contamination risk associated with the use of

EL coli K-12 host-vector systems may not be too different from those advocating
complete exemption, I don't believe that present information about these risks

are sufficient to warrent so radical a change in regulations. This is the case

even when one considers the negative evidence for hazards (we have yet to lose even

a postdoctoral fellow to recombinant DNA disease much less a major molecular biologist.

Significant questions remain unanswered; for example: 1) Could the production of

hormones and other mammalian proteins confer pathogenic properties on 15. coli K-12?

2) What is the likelihood of transfer and establishment of plasmid vectors in

natural populations of enteric bacteria when there is selection favoring genes

they are carrying such as the antibiotic resistance markers? I also believe that
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Dr. Donald S. Fredrickson
Page Two
September 26, 1979

more time is required for E^. coli K-12 risk assessment information to be circulated
and commented upon. Although there has been some publication of risk assessment
results in journals, a good deal of this information remains in progress reports for
contract studies, technical bulletins and other sources that are less accessible to
the scientific community than traditional journals. There has also been relatively
little time for commentary on and confirmation of results. A number of results
really call for more commentary and more work; for example: 1) In addition to

l

presenting evidence that polyoma virus DNA carried by E^. coli hosts is not infective,
these risk assessment experiments also indicated that free polyoma DNA is infective.
2) Some of the articles in the recent Recombinant DNA Technical Bulletin (Vol. 2,
No. 2, July 1979) suggest that the invivo survival rate of E^. coli K-12 is better
than it was previously thought to be and that the carriage of plasmids may, in fact,
enhance the invivo fitness of "disarmed" strains of £. coli K-12.

In addition to the preceding "scientific" reasons against complete exemption of

£. coli K-12 work, which I personally consider to be sufficient, there also seem
to be compelling social-political reasons not to make this precipitious a change in

the Guidelines at this time. Although the period of genetic engineering hysteria
seems to be over, alas the seeds of anxiety have been sown. I expect that it would
be extremely difficult to demonstrate that a novel pathogen or some uncharacterized
disorder is the product of synthetic recombinant DNA procedures. However, it would
also be equally difficult to refute such an assertion. Statistical arguments (e.g.

such as those used in defense of delayed carcinogen effects of nuclear bomb testing),
a priori evolutionary arguments, or esoteric molecular biological evidence would be
difficult to convince an anxious, doubting public and head-hunting press with, even
if those arguments and evidence are formally valid. It seems that the key to winning
such confrontations lies as much in having the public's confidence, as it does in the
weight of evidence available. I L^lieve that this confidence can only be maintained
through absolute openess and extraordinary prudence. It seems unlikely that public
support for biological research could withstand an incident analagous to that at

Three Mile Island.

As evidence builds up to support the proposition that recombinant DNA cloning
in £. coli K-12 hosts are safe procedures, it is appropriate that the regulations
governing these procedures should be relaxed, with the end point of this "relaxation"
being complete exemption. However, for the reasons presented in the above paragraphs,
I don't believe that the proposed exemption is justified or is the best course of

action at this time. A significant but more modest change in the IS. coli K-12 cloning
regulations seems to me to offer a more reasonable alternative. In this relaxation
process, particular emphasis should be given to reducing the amount of paper work
necessary to initiate a recombinant DNA cloning program with IS. coli K-12 based
systems and to perform those experiments. It is my impression that currently, for,
at least, low containment level studies, the bureaucratic process involved in performing
these experiments may even be more bother than the actual procedures for physical and
biological containment. Due to our work with R-factors and "wild" I£. coli , we have
voluntarily been working at a level approximating that specified as P2. We have
adjusted to these constraints and I don't consider them to be inhibitory.
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Dr. Donald S. Fredrickson
Page Three
September 26, 1979

In closing I wish to say that I very much appreciated your article in the
July 1979 Recombinant DNA Technical Bulletin and can sympathize with the position
into which you and the NIH have been put by the "recombinant DNA affair".
However, I hope that when the Guidelines are finally "preserved under glass"
they will not be interpreted soley as response to a "social abberation" but
will rather be seen as testimony to the fact that the scientific community
did not bow to expedience, but rather put public safety first even though
they considered likelihood of threat to that safety to be extraordinarily
low.

Sincerely,

Bruce R. Levin
Associate Professor of Zoology

cc: Members of the Recombinant DNA Advisory Committee

BRL/daw
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The Public Health Research Institute

of the City of New York, Inc.

455 First avenue, new York. n. Y. 10016

Tel. (212) 40 1-0746

September 27, 1979

Dr . Willi am Gartl and
Office of Recombinant DNA Activities
Nat Institute of Gen Med Sciences
National Institutes of Health
Room 4A52, Building 31

Bethesda, Maryland 20205

Dear Bill:

I should like to communicate to you several items in connection
with the recent RAC meeting.

First, in connection with Ben Hall's request to grow yeast with
cloned cytochrome C in the Genentech fermenter, I could have been
the swing vote. I believe the experiment to be very safe but inasmuch
as he.planned to kill the organisms before extracting the material, I

would have liked to see the killing data for the toluene-phenol pro-
cedure. If he had provided the data, I woul d ha ve voted in favor; there-
fore, I suggest that you request the data from him and then if he pro-
vides them and they are satisfactory, approve the project (I would be
happy to back you up on that by looking at the data myself if you wish).

Second, I enclose two resolutions that I would like the RAC to con-
sider. One was already read and involves placing a time limit on the
voluntary compliance provision for industry; the other is new and deals
with a change in the basic philosophy underlying the existence of the
committee. I suppose they ought to go into the Federal Register and be
considered as agenda items at the next meeting.

A third item relates to our exempting of col

i

K1 2 experiments.
I still have reservations about the exemptions and feel that if the pro-
posal is accepted by Dr. Frederi ckson , then a fairly strong directive to
the IBC's is a minimum necessity. I suggest that the notice to the IBC's
should contain a statement to the effect that they are expected to review
the regi s tra t i on-MUA ' s at their earliest convenience, paying special
attention to two questions: (1) is the experiment actually exempt
and (ii) does it involve the cloning of genes determining potentially
hazardous polypeptides or other products. In the latter case, it might
be suggested that a test of this possibility be performed.
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Dr. Bill Gartland
September 27, 1979
Page Two

In the event of an irreconcilable difference of opinion involving
the IBC and an investigator, ORDA should be consulted.

With best regards,
Sincerely,

Richard Novick

RN/ml h
Enel osure
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72 Jane Street 'S'

New York N Y 10014 £
(212) 675-7173

Coalition for Responsible Genetic Research
September 28, 1979

ADVISORY COUNCIL

John S Bird M D
Dr Irwin Bross

Helen Caldicott M D *

Dr Liebe Cavalien*

John C Cobb M D •

Dr Douglas DeNike
Dr Key Dismukes*
W Jack Frumin M D
Solomon Carb M D *

Steven Havas M D *

Dr Ruth Hubbard*
Dr Marvin Kalkstein*

J R Kent M D
Dr Jonathan King*

Dr Sheldon Knmsky*
Elliot Linzer*

Pamela Lippe*

Joyce Milton

Lewis Mumford*
Dr Stuart Newman*
Christine Oliver M D *

David Ozonoff M D *

Dr Barbara Rosenberg*

David Straton M D *

Dr Ceorge Wald*.
Nobel Laureate

Susanna Waterman*
Dr loseph Weizenbaum*
Or Susan Wright*

'Eiecutive Committee

__ Dr. Donald Fredrickson, Director
' National Institutes of Health
~ Bethesda, Md . 20014

- Dear Dr. Frederickson

:

’~ The Coalition for Responsible Genetic Research requests that
«' the National Institutes of Health prepare environmental impact
— statements on the recent proposals of the Recombinant DNA Advis-

ory Committee (September 6-7, 1979) to exempt some 85% of recom-
— binant DNA research from government guidelines, to permit ex-
~ emptions from the 10-liter limit on culture volume, etc. as re-
-- quired by the National Environmental Policy Act.

~ The need for environmental impact statements is especially com-
~ pelling since recent studies under sponsorship of the NIH indi-

cate that

1. naked polyoma DNA can cause infection in mice

2. gene-splice products can cause tumors in mice
3. recombinant DNA organisms can survive (for

four days) in the human gut and in sewage.

MEMBERSHIP
PARTIAL LISTING

We cannot afford a biological Three Mile Island accident. Yet
the ingredients are present:

Waller Asking) M 0
David R Brower
Rev Roger Burgess
Sir MacFarlane Burnet.

Nobel Laureate

Stuart Chase
Citizens Rights Committee
Clen C Cobb M D
Dr C David Elm
William D Furst M D
Reverend David A Furuness
Mariano L Calameva M D
W B Gamble |r M D
F M Colomb M D
Dr Mario A Conzalez
Harold | Harris M D
Dr Kenneth l Jackson
Father Walter T Kelleher

Hadley Kirkman M D
Dr Laura Kratz

Henry D Lauson M O
Dr Herbert Manning
Edwin F Matthews Jr

Edward Miller M D
Robert Murphy M O
Maurice L Origenes M D
Dr Aurelio Peccei

Henry Pinkerton M D
Eliot Porter

Dr Jerome Prager

Dr Steven Price

Sister Mary E Reichert

Abby Rockefeller

Lewis M Schiffer M D

Solomon Carb M D
Membership Secretary

Francme R Simnng
fiecut/ve Director

— premature expansion of the tecnnology
0 non-compliance with the law
0
inadequate assessment of the risks

8 Lack of objective information to the public
8 lack of effective public participation in

— decision-making

~ It is essential to consider with great caution the legal, sci-
entific and social ramifications of the RAC proposals (voted

— for by less than a majority of the committee members). The oppor-

^ tunity to view the situation with the benefit of foresight is giv-
— en to us by past experience with the numerous public health and
~ safety problems of other technologies.

H We strongly urge that no action be taken on the aforementioned
- RAC proposals until appropriate environmental impact statements
~ are prepared and the proposals reconsidered by the RAC in light
— of those documents.



University of Pittsburgh

GRADUATE SCHOOL OF PUBLIC HEALTH
Department of Industrial Environmental Health Sciences

October 1, 1979

Dr. Donald S. Fredrickson
National Institutes of Health
5600 Fishers Lane
Rockville, MD.

Dear Dr. Fredrickson:

I write to support Dr. Goldstein's letter and to add some
comments of my own. The committee has, as you know, a majority of
members who are pursuing careers in Recombinant DNA research. I have
no reason to believe that any of them are presently consulting for
industrial companies who have now or may in the future request exempt-
ions from the current guidelines but obviously the potential for such
conflict exists. I feel that all members should be at least voluntarily
asked to agree not to consult, now or for two years after leaving the

committee, for companies engaged in Recombinant DNA work.

I am also deeply concerned with the decisions taken by the

committee on the applications of Eli Lilly and Genentech.

One member of the committee is apparently going to visit the plants
at intervals. This is very close to the committee becoming involved in

inspection procedures and licensing, an area where we have no expertise,
and no charge.

I also asked for the matter of OSHA regulations and coverage of
laboratories and industrial facilities to be discussed at a meeting of
the Interagency Liaison committee. The split vote was decided by the

Chairperson and my motion was lost. I would again like to request that
such a meeting be held and for the meeting to include sone imput from
representation of labor and involved industry.

Yours :

David K. Parkinson, M.D

DKP/mh
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NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE

WASHINGTON, D. C. 20418

INSTITUTE OF MEDICINE
October 2, 1979

Jane K. Setlow, Ph.D.
Biologist
Brookhaven National Laboratory
Upton, Long Island
New York 11973

Chairman
Recombinant DNA Advisory Committee

Dear Dr. Setlow:

I am writing in reference to the meeting of the Recombinant DNA Advisory
Comnittee held on September 6 to 7, 1979. As you know, I am a new member of
that committee and attended for the first time on September 7. At this time,
I wanted to transmit to you one or two thoughts and concerns about the meeting
that I attended.

Unfortunately, I could not be notified of my appointment to the Committee
until August 31. Because of the tight timing, I was unable to change an
important prior commitment for September 6th and for the afternoon of September
7th, so that I was only present for one-half day of the two-day meeting. I

did drive to the NIH to pick up tne materials that had been mailed to the
committee in preparation for the meeting, and reviewed them as best I could
prior to September 7th. I also had a conversation with Dr. Talbot about the
structure of the committee and the general thrust of the agenda for that

particular meeting. Nonetheless, at the meeting I felt at a loss on many of

the items that came up for a vote, because I could not place the discussion
in the context of what had gone on before even though I had read the pertinent
materials. The pressure to complete the crowded agenda made it impossible to
brief the new members on each item, or perhaps that had already taken place
the previous day. I was quite concerned to find that the part of the agenda
that dealt with procedures, originally scheduled for Thursday the 6th prior
to the discussion on Proposed Exemption for E. Coli K-12 Host Vector Systems,
was rescheduled for Friday, so that actually the report of the working group

on RAC procedures came after the vote on the proposed exemption for E. Coli
K-12. The action that was taken on Septembei 7th on voting procedures did

not ^change existing voting procedures, and there must have been other reasons
for the change of schedule. However, it seems to me that the discussion on

procedures relevant to voting on important issues would have made more sense
before an important vote was taken. I was also concerned because I realized sub-

sequently that of the total RAC membership of 24 (is there one slot still
open?), only 15 were present for the vote on Exemption of E. Coli K-12 Host
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Jane K. Setlow, Ph.D.
Page 2

Vector Systems from the guidelines. Of these 15, at least three or perhaps four
were new members (Dr. Harris, also a new member, may have been present on
September 6; I did not see her on September 7), leaving 12 members who could
place these discussions in the context of what went before. According to the

press and a letter from Richard Goldstein, when the vote was taken on the
E. Coli K-12 issue, four members dissented and one abstained. The recommen-
dation passed on the vote of ten persons, perhaps including one or more new
members, out of 24 or 25 RAC members. Again, I don't know what briefing the
new members received prior to the taking of this vote.

What concerns me is not so much the scientific validity backing the recom-
mendation for exemption of E. Coli K-12 Host Vector Systems from the guidelines,
but that such a recommendation should be based on the judgement of a minority
of the membership of the RAC. Also, while the minutes of the previous meeting
do discuss the need for a clarification of technical issues for the lay members
of the committee, and while I realize that this is a time consuming effort, as
a newcomer I didn't have the sense that the new people (lay or not) were
adequately prepared for taking action on this most important issue.

I am also concerned that, in the rush to complete a crowded agenda,
important recommendations may be made with inadequate discussion, or lack of

postponement if a fair representation of the whole committee's opinion cannot
be obtained. Perhaps the action that was taken on this particular item and

on several of the others at that meeting will prove to be correct. But, as a

newcomer, I felt confused and more than a bit uncomfortable about such an
important recommendation being made the way that it appeared to be

.

I did receive a copy of the letter written by Richard Goldstein on this
matter and I share some of his concerns. However, even before receiving his
letter, I had been planning to write to you on these matters. I will certainly
be prepared for the forthcoming meeting and I hope to be a more active and
helpful participant of RAC at that time. I realize that you have an immensely
difficult task in chairing this committee, and that the difficulties are com-
pounded by the pressures of time. If there is any way that I can be of help,
please let me know.

Sincerely,

Elena 0. Nightingale, M.D. , Ph.D
Director
Division of Health Promotion
and Disease Prevention

EON/dtg

cc: Dr. Donald S. Frederickson
Dr. Richard Goldstein
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the ( diversity ofsHtlbonUi in Binninghlltn/ university station / BIRMINGHAM. Alabama 35294

the Medical Center /department of microbiology / October 4, 1979

Dr. Donald Fredrickson
Di rector
National Institutes of Health
Bethesda, Maryland 20014

Dear Don:

I am opposed to the change in the NIH Guidelines for Recombinant DNA Research
recently recommended to you by the Recombinant DNA Advisory Committee to exempt
all recombinant DNA experiments using Escherichia coli K-12 hosts (not
containing conjugative plasmids or lysogenic for generalized transducing phages)
with lambda or lambdoid bacteriophage and nonconjugative plasmid vectors.
My reasons are as follows:

First, much of the data on the safety of the £. col

i

K-12 systems pertains to the
genetically disabled EK2 systems and such data, whether on survival or transmissi-
bility, are irrelevant in justifying the exemption proposed since wild-type £. col

i

K-12 hosts with wild-type nonconjugative plasmid and wild-type lambda phage
vectors would be permissible to use.

Second, data on the safety of the various E,. col

i

K-12 host-vector systems as

were presented and discussed at the Falmouth meeting in 1977 were already evalu-
ated by the membership of a previous Recombinant DNA Advisory Committee and were
used to justify lowering the levels of containment required for many experiments
as permitted by the revised NIH Guidelines for Recombinant DNA Research as issued
on January 2, 1979. One can thus ask what is the basis for the current committee's
recommendation to use these same data to justify an additional lowering of con-
tainment?

Third, essentially all data obtained since 1977 by NIH contractors conducting
risk assessment experiments to evaluate the safety of the £. col

i

K-12 systems
have indicated that host strains and bacteriophage lambda vectors survive better
in many environments than previously believed (see Recombinant DNA Technical
Bulletin, Volume 2, No. 2, July, 1979). As a consequence, transmission of recombi-
nant DNA from K-12 to other microbes is a more probable event than was previously
believed (see pages 3-4 from my letter of May 11, 1979 to William Gartland).

Fourth, although the polyoma risk assessment experiments provided data to

indicate that viral genetic information was more safely studied when in E_. col

i

than when in the intact virus, they also indicated that a new pathogenic agent.
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Dr. Donald Fredrickson
October 4, 1979
Page Two

even though of very low infectivity, could be created. It is thus apparent that
initial concerns about the inadvertant endowment of new ecological niches for
determinants of pathogenicity were justified.

Fifth, although I know of no reason other than the above to suspect any hazard
associated with recombinant DNA activities using E. col

i

K-12 host-vector systems,
there must remain uncertainty since none of us is totally clairvoyant. Indeed,
initial users of DDT, thalidomide and even the internal combustion engine were
totally unable to predict the ultimate health hazards associated with their use.

Also, most of the risk assessment experiments discussed and proposed by the

participants at the Falmouth Conference (J. Infect. Dis. 117:704) have yet to

be conducted and only recently have some of the more important studies been in-

cluded in NIH's proposed risk assessment program (Federal Register, April 2, 1979).
It would thus appear that the current Recombinant DNA Advisory Committee no longer
considers the advice of the Falmouth participants or the data from the experiments
they proposed to be relevant in assessing the risks of using the E_. col

i

K-12
host-vector systems.

Sixth, I should note that our laboratory uses recombinant DNA techniques for

experiments requiring PI, P2 and P3 containment using donor DNA from eukaryotes
and both pathogenic and non-pathogenic prokaryotes. Adherence to the NIH Guide-
lines has not hindered our work.

I therefore consider the exemption of all experiments using the E_. col

i

K-12 host-

vector systems to be premature and not justified on the basis of objective review
of available scientific evidence. I also believe that the Recombinant DNA Advisory
Committee's recommendation to you was based more on the politics of science than

on the data of science.

^.Sincerely yours

RCIII/pp
cc: Dr. William Gartland
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SOLOMON GARB MO. FA C P

7159 south FRANKLIN WAY
LITTLETON COLORADO 80122

October 4, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson,

I oppose the proposed exemptions of the Recombinant DNA
Advisory Conmittee. The detailed scientific reasons can all be
boiled down to one point - there is inadequate evidence of safety.
In effect, we have the verdict first and the trial is to follow,
a trial that properly should take at least 20 years.

The most objectionable feature of this entire procedure is

the unbraked, unbalanced drive of a handful of scientists to

have their own way, regardless of the wishes of the nation as

a whole and regardless of the risks.

Even if the exemptions do prove harmless after years have
passed, the method by which they were handled can be extremely
damaging to the nation and eventually to science if they set a

precedent. In effect, a group of scientists, most of them pro-
ponents of unrestricted or only marginally restricted recombinant
DNA research, set up a mock trial. They served as attorneys for

both sides, witnesses and jury. Then, the decision was made by

only 10 of 25 members. The procedure is a travesty and an af-

front to democratic principles.

If science becomes the master of the people, it will even-
tually prove to be a bad master. If science is the servant of

the people, it will be a most beneficial servant. The DNA group
are already acting like masters, and arrogant masters at that.

After only two years of experience, this group confidently
proclaims the safety of their procedures. History warns us to be
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page 2

skeptical. In the 1920's, we were assured of the safety and
benign effects of radiation treatments for minor skin disorders
and today, thousands of cancers are the result. Earlier, we
were assured of the complete safety of heroin as a "non-addictive
substitute for morphine." In the 1950's, we were assured of the
safety of disposal procedures for chemical and radioactive wastes,
and the Love Canal is one result. As recently as 1976, we were
assured of the safety of the swine flu vaccine.

After two years, no person or group can give meaningful as-

surances of the long-term safety of a program that may not reveal
its hidden dangers for 20 years. When the procedure leading to

those assurances is flawed by an obviously biased method of ar-

riving at a recommendation, all Americans have a right and duty to

For millenia, physicians have had as their first principle
"Above all do no harm." When the lives of millions may be at
stake, it is the responsibility of scientists to adopt and adhere
to the same principle. I submit that it is your duty as the

servant of the people to insist on that principle and to reject
the recommendations of the Recombinatn DNA Advisory Committee.

SG/gr

cc: Robert Nicholas
Gen. Counsel , HEW
Francine Simring
Dr. Richard Goldstein

protest

Yours truly

Solomon Garb, M.D
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“Irwin D J. Bross. Ph D
Director of Biostatistics

Roswell Park Memorial Institute

666 Elm Street

Buffalo. N Y 14263

No opinions n,r. i<pi«M« iftoolO b* conslru^l tt r»«l#cting official positions of tha administration ol
Roswaii Park Mamonal Inalltuta or of tha N V Suta Haalth Dapartmani

October 5, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing to support the position of Francine Robinson
Simring and the Coalition for Responsible Genetic Research. In her

letter she makes a number of specific points which I need not repeat.

She also mentions a "biological Three Mile Island accident" that suggests
some further analogies that the Recombinant DNA Advisory Committee might
think about.

As is emerging from the investigations of Three Mile Island,

the utility did not realize the inherent dangers of its rather sloppy
administrative procedures and had almost no understanding of the nature
of the health hazards of low-level ionizing radiation. A cozy relation-
ship existed at the time between the Nuclear Regulatory Commission
(where nuclear technologists make decisions about their own technology)
and utilities. Both believed the myth that compliance with NRC regulations
insured safety and this is why the dangerous practices at Three Mile
Island continued until the eventual accident occurred. Now there is

heavy pressure to take the decision-making away from technologists at

N.R.C. The trend seems to be to go back to ordinary political processes
of decision-making, even for "technical^decisions

.

I would suggest that the Recominant DNA Advisory Committee
look upon Three Mile Island as a warning of things to come. Hopefully,
it could be a way to avoid making the same mistakes. The Committee
certainly has the power to make irresponsible decisions. The real
question is: Does it have the wisdom to avoid them? The Committee
decisions here may jeopardize the future of many persons and institutions--
many individuals and groups that have only limited connection, if any,
with recombinant DNA research. A bad decision could affect the support
of biological and medical scientists as a group, the support of the
National Institutes of Health as an entity, and ultimately the support
of the entire scientific and technical community. A fear and distrust
of nuclear physicists has resulted from Three Mile Island. An erosion
of confidence in scientists and government experts has resulted from the
DC-10 and other incidents. A bad decision here will add to the growing
support for a Proposition 13 approach for coping with government agencies
and further extend the wide-spread public disenchantment with science
and technology.
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Dr. Donald Fredrickson
October 5, 1979
Page 2

To put the matter in terms that the public can understand, a

proposal to exempt some 85% of recombinant DNA research from government

guidelines largely nullifies the past efforts to protect the public

health against research abuses in this area. It also would eradicate
any hopes that these problems can be solved by reasonable means and

sensible discussions. This meat-ax elimination of public health precautions
is a political act, not a scientific one. And it would encourage a

meat-ax response by the public. At some later time, a change in political
fortunes could put all biological research in a straight-jacket or

eliminate most of the funding for this purpose.

NIH can read the future by simply noting what has happened
since Three Mile Island. The calls for a nuclear moratorium may not

achieve their goal. However, sophisticated anti-nukes are now adopting
a strategy of making nuclear power infeasible economically . Insurance
requirements and the utility bond market can make a legal moratorium an
academic issue. This same strategy can apply equally well to block DNA
research. Elimination of government funding could end academic research.
Similarly, regulations could make it too dangerous and costly for any
corporation to do research in this area.

This is not a remote possibility. All that it would really
take for a "biological Three Mile Island accident" is a handful of cases
of leukemia at some laboratory. This is something that could happen
because of the careless way ordinary reagents are occasionally used.
With media coverage of the threatened "cancer epidemic" and a few ambitious
politicians, this could be a very real disaster for biological research.
Moreover, if the Recombinant DNA Research Advisory Committee wipes out
the present protection, there would be no problem in placing the blame
for any real or imaginary disaster . It will be squarely on the National
Institutes of Health, on the biologists who put their own interests
above the public interest, and on the pressure groups (the universities
and corporations) that pushed this thing through.

The basic problem at Three Mile Island has been the inability
of the utilities, the government agencies, and the physical scientists
to realize the full extent of health hazards from low-level ionizing
radiation. It is equally difficult for biological or medical scientists
to realize the public health implications of recombinant DNA research.
I have found no way to communicate my public health concerns to scientists
who are focused on their own discipline. So instead, I have tried to
paint a picture for the Committee of the possible consequences of a
foolish decision.

IDJB/mak
CC: Robert Nicholas, Esq.

General Counsel, Department of HEW
Francine Robinson Simring

Very sincerely your^,

CL <

Irwin D.J. Bross, Ph.D.
Director of Biostatistics
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90007
2677 Ellendale Place

Los Angeles, California

(213) 733-9307

October 5, 1979

Dr, Donald S, Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr, Fredrickson:

Any relaxation of the NIH guidelines for recombinant DNA research would
appear to be quite unjustified, since the surface has barely been scratched
with regard to risk-assessment studies. Such experiments as have been con-
ducted, such as those of NIH's own staff (Science , lb September), showed that
"Purified recombinant plasmid ENA, as well as phage particles and ENA contain-
ing a head-to-tail dimer of polyoma DNA" did show a low degree of oncogenicity.

As you are aware, I have consistently argued for curtailment of recombinant
ENA research—restriction of experimentation to a few maximum-containment govern-
ment laboratories—until such time as a scientific basis for its safety has been
established. To reduce the already-inadequate level of control, on the assumption
that there will be no careless, impatient, or demented scientists involved with
E coli K-12, is not a Judgment which will stand scientific scrutiny. You would
not wish to have your name associated with an ackninistrative decision which, in
my considered opinion, can lead only to disaster for the public and disgrace for
the government personnel who are responsible.

Thus I most affirmatively suggest that you disassociate yourself from the
immature and irresponsible recommendation of the NIH Recombinant DNA Advisory
Committee, which was passed by a mere 10 out of 25 members. Reject this puerile
proposal in no uncertain terms, and in a memorandum to the Committee make clear
the necessity for mature and reasoned judgments in this field.

Very truly yours.

L. ,
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

Program in Social Management of Technology

October 8, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

I am writing to you in regard to actions taken at the Sept. 6-7 meeting
of the Recombinant DNA Advisory Committee. As you may remember, I testified
before you and other Departmental officials a year ago on the proposed
Guideline revisions and participated in a subsequent meeting you held with
about 10 public interest representatives. I am a member of the IBC here at
the University of Washington, and was nominated for RAC membership by

Sen. Magnuson.

I am dismayed by the RAC proposals to exempt E_. col

i

K12 host research from
the Guidelines and permitting exemptions for the 10-liter limit on culture
volume, and I urge you to reject these recommendations.

First of all, as I have stated on several occasions, proper science as well

as proper regulatory practice would seem to require that risk assessment
activities be carried out prior to widespread experimentation and especially
to widespread unregulated experimentation. You have announced a proposed
risk assessment program but have not instituted it yet, not to mention that
there are -- of course -- no results from such a program on which to base
exemptions

.

I am aware that certain studies funded by NIH may have some utility re:

risk assessment; indeed, I have discassed these extensively with Dr. John
Nutter. But these studies are clearly not sufficient, and have already
produced results which should lead us to a more cautious and conservative
regulatory approach -- e.g., that supposedly debilitated strains of E. col

i

can survive in numbers and duration far in excess of expectations, that
naked polyoma DNA can cause infection in mice, etc.

Procedural ly also, the operations of the RAC are quite questionnable. The

RAC does not have clear procedural rules, conducts important business
through rump minority sessions, is chaired by a person of strong biases which
become reflected in the way the Committee does its work and the materials
presented to it, etc.
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Dr. Donald Fredrickson 2 October 8, 1979

At the very least, environmental impact statements under the National
Environmental Policy Act should be prepared, be made available for public
comment, etc. before such drastic changes in regulatory policy are effec-
tuated. In the past (with the issuance of the original Guidelines), the NIH
has been insufficiently sensitive to NEPA requirements; I urge you to be

more attentive to them now.

PLB:ec

cc: Robert Nicholas, Esq.

Council on Environmental Quality
722 Jackson Place NW
Washington, DC 20201

General Counsel
Dept, of HEW
200 Independence Ave SW
Washington, DC 20201
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BROOKHAVEN NATIONAL LABORATORY

ASSOCIATED UNIVERSITIES. INC.

Department of Biology

Upton. New York 11973

(516) 345- 3420

October 9, 1979

Dr. Elena 0. Nightingale
Institute of Medicine
National Academy of Sciences
2101 Constitution Avenue
Washington, D.C. 20418

Dear Dr. Nightingale:

Thank you for your letter of October 2, expressing concerns about the
September meeting of the RAC. I agree that we had a horrendous agenda (and the
RAC had previously voted against meetings lasting more than two days!). Perhaps
it would help if I filled you in on some background.

First of all, you pointed out that it would have been more logical to have
discussed RAC procedures before taking up major action items. This discussion
was originally placed on the agenda right after the question of the minutes of
the previous meeting (the latter had to be first because the RAC previously
voted to have it that way). The reason for shifting the procedures discussion
was that the RAC member who originally asked for such a discussion. Dr. Ahmed,
was not present until later in the meeting. Dr. Ahmed had asked me not to

appoint him Chairman of the Working Group on Procedures, but wished to be a

member of the Group. In accord with my attempts to set up working groups that
reflect the differing opinions of various RAC members, I appointed Dr. Zaitlin
as well as a representative from NIH to the Working Group. I considered it

unfair to have Milton Zaitlin present the report and recommendations without
Karim Ahmed being present, especially as their recommendations were different.

Your other concern was that there was inadequate preparation for the vote
on the E. coli K-12 exemption. The conclusions and discussions of the Falmouth
and Ascot meetings have been available to everyone for a considerable time. You
may not be aware that there was extensive discussion of this subject at the May
meeting of the RAC, out of which emerged the idea that the original Campbell-
Rowe proposal should be modified along the lines of the proposal finally voted
upon last month. The group I appointed to rephrase the proposal and to provide
documentation for it again reflected the varying opinions of the RAC. All of

these opinions and documents are contained in the written material given to RAC
members. In addition, at the May meeting there were a number of comments and
discussion from non-RAC members, practically all from individuals opposing the
Campbell-Rowe suggestion. I feel that Luther Williams at the September meeting
did a superb job of going back over much of the material we had already heard.
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Dr. Elena Nightingale -2- October 9, 1979

partly for the benefit of the three new RAC members who attended the first day of
the September meeting (the fifth new person did not attend). I also felt that
there was ample opportunity for questions during and after his presentation. I

am indeed aware of the dangers of cutting off debate on an important issue like
this one. All I can say is that I have tried my best to be fair and to recognize
impartially those who wish to speak for or against a given proposal. I do not
believe that there were any RAC members at the September meeting who wished to
speak on the E. coli proposal and whose views were not heard.

As far as the number of members present for the E. coli K-12 vote is

concerned, we did have a legal quorum, and everyone knew well in advance when the

proposal would be discussed and voted upon. During the discussion and vote on
the E. coli exemption, we certainly had the extremes of opinion represented. It

is questionable whether the RAC can do its business if we must decide whether to

postpone voting whenever attendance is not complete, in case there is some

question, as you suggested, of "fair representation of the whole committee's
opinion".

I cannot respond to Richard Goldstein's concerns, since he did not send me

a copy of his letter. I appreciate the fact that your concerns came directly to

me. It was embarrassing to be asked by the Press to comment on the Goldstein
letter, which they had seen and I had not.

Thank you also for your offer to help. I shall certainly be calling on you
in the future for special tasks. There is no shortage of work for the RAC!

Sincerely yours.

Jane K. Setlow

jms

cc: Dr. Donald S. Fredrickson
Dr. William J. Gartland, Jr.
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Boston University Medical Center

School of Medicine
80 East Concord Street

Boston, Massachusetts 02118

Department of Socio-Medical Sciences no
and Community Medicine October 10, 1979

Dr. Donald Fredrickson
Di rector
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

The recent actions of RAC concerning the relaxation of
rules under which NIH sponsored recombinant DNA research may
be conducted are of great concern to many of us who have been
following this issue. The fact that such a major action was
taken on the vote of less than a majority of RAC members, to-
gether with the magnitude of the change argues for a recon-
sideration, and most certainly, the preparation of an en-
vironmental impact statement as required by NEPA. While it
is true that the action was supported by many scientists
(principally those who have a special interest in that type
of work) there are many more hundreds of us who had no oppor-
tunity to comment on the proposed changes and who have grave
misgivings about the wisdom of this action. Moreover, it
comes at a most peculiar juncture in the risk assessment
process, since papers printed in ORDA's own Recombinant DNA
Technical Bulletin and the published Rowe-Martin experiments
present very worrisome findings.

At the very least, it is not too much to ask that the
time be taken to prepare an EIS, as required by federal law.
I would expect nothing less.

Sincerely yours,

David Ozonoff, M.D., M.P.H.
Chief, Section on Environmental Health
Boston University School of

Public Health

cc: Robert Nicholas, Esq.
Peter Li bassi , Esq .
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 9*1*5

October 10, 1979

Dtfurtwmi of Bioehtmirtry

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Bldg. 1, Rm. 124
Be thesda

,
HD 20205

Dear Dr. Fredrickson:

We would like to express our support for the proposal to
exempt from regulation experiments Involving the use of E. coll
wl2 as described In Science 205 , 1238 (1979). We are proud
of the fact that during the time when hypothetical risks were
under consideration the scientific comnunlty showed a commendable
degree of self-policing. In view of recent data showing negligible
risks Involved In these experiments, we have concluded that It
Is In the best Interests of the public to relax the guidelines.
The savings In time, energy and paperwork would be considerable.
The public Interest would be served by having Investigators
spend their energy on those tasks which the public Is willing to
underwrite; mainly understanding the nature and cure of disease.
Furthermore, we believe that the regulation of no-rlsk experiments
creates the false Impression to the general public that there
Indeed is something to fear In these experiments and causes
unnecessary concern to the general psyche.

Sincerely yours

Milton P. Gordon
Processor of Biochemistry

MPG : ns
cc: Dr. Jane Setlow

Dr. Thomas Grays ton
Dt. Gary Striker

Earl W. Davie
Chairman and Professor of Biochemistry

1*05 Hnltk Scent's BmUmg, SJ-20 / TtUpkont; (206) 543-1660
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October 10, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

Richard Hartzman of Friends of the Earth has forwarded me a
copy of his September 21, 1979, letter to you regarding the need
for preparation of an Environmental Impact Statement supporting
the Recombinant DNA Advisory Committee's decision to exempt exper-
iments from the guidelines. Mr. Hartzman raises some significant
questions concerning NIH's compliance with the requirements of the
National Environmental Policy Act.

Because of the sweeping nature of the approved exemptions and
the seriousness of Mr. Hartzman 's requests, we would appreciate
receiving a copy of your reply to Mr. Hartzman 's letter. We would
expect this reply to provide your legal rationale for your decision
not to prepare an impact statement prior to your potential accep-
tance of the Recombinant DNA Advisory Committee's action. We
intend to follow this situation closely.

Environmental Defense Fund, 1525 18th Street NW, Washington, DC 20036 (202) 833-1484
OFFICES IN: NEW YORK. NY (NATIONAL HEADQUARTERS): WASHINGTON DC: BERKELEY. CA: DENVER CO

Sincerely

Leslie Dach
Science Associate

LD: cs
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NINETY-SIXTH CONGRESS ROOM 2415

RAYBURN HOUSE OFFICE BUILDING
PHONE (202) 225-4952HENRY A. WAX MAH. CALIF.. CHAIRMAN

DAVID e. SATTERFIELD III. VA.

RICHARDSON PRCYER. N.C.

ANDREW MAGUIRE. N.J.

THOMAS A. LLTKEN, OHIO

DOUG WALGREN. PA.

BARBARA A. MIKUL5KI. MD.

PHIL GRAMM. TEX.

MICKEY LELANO. TEX.

RICHARD C. SHELBY. ALA.

JOHN M. MURPHY. N.V.

HARLEY O. STAGGERS. W. VA.

(ex officio)

TIM LEE CARTER. KY.
SAMUEL L. DEVINE. OHIO
DAVE STOCKMAN. MICH.
WILLIAM E. OANNEMEYER. CALIF.

GARY A. LEE, N.Y.

JAMES T. RROYHIUL. N.C.

(ex officio)

Congress of tfce ©ntteb Stated

House of JUpresfentattoe*

Subcommittee on fttaltb anb tfjt Cnbironmmt

o( rtje

Committee on interstate anb foreign Commerce

Wafibington, 3B.C. 20515

October 11, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Building 1, Room 124
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I have had a continuing interest in the guidelines govern-
ing the conduct of recombinant DNA research. I was concerned,
therefore, to learn that the National Institutes of Health Re-
combinant DNA Advisory Committee suggested significant changes
in the conditions required for experiments using E. coli K-12.

I would like to have more information on this matter. In
this regard, I would appreciate being informed of the new scien-
tific information or other data which led to the Advisory Commit-
tee's decision. Further, I understand the Advisory Committee
passed the motion suggesting a change in the containment require-
ments for E. coli K-12 experiments with less than a 50% majority
of the Committee membership voting in the affirmative. Could you
let me know if all Committee members were notified prior to the
meeting that this matter would be discussed and there would be a
vote on this motion.

I will look forward to your immediate review and response.
It would be helpful also if you could enclose a copy of the rules
governing the advisory bodies conduct of business. If you have
any questions, please feel free to contact me or Dr. Martin
Kagnoff of my staff at 225-3976. With kindest regards.

Sincerely,

a —
WAXMflW

Chairman

HAWrmkm

1
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY
77 MASSACHUSETTS AVENUE

CAMBRIDGE, MASSACHUSETTS 02139

DEPARTMENT -OF BIOLOGY October 16, 1979
Room 56-721

PHONE: (617) 253-1000

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

I am writing in response to the proposal before you to reclassify most
recombinant DNA experiments performed with non-mobilizable plasmids or
bacteriophage lambda in Eh coli K12 as requiring PI physical containment.
I strongly support this proposal, partially on the grounds of our now exten-
sive experience with recombinant DNA plasmids and lambda phages containing
yeast DNA propagated in _E. coli K12. These experiments have always been
P2-EK1, so naturally we have used a great variety of EKl-level vectors and
hosts. Included in our experience is an as yet unpublished risk-assessment
experiment carried out in collaboration with Hardy Chan, Malcolm Martin,
and Wally Rowe at N.I.H. in which our bank of yeast hybrids in pMB9/HB101
(Petes el; al. (1978) Gene 4_:37-49) (an EK1 system) was extensively passaged
through mice. The universal experience is that any bacterium carrying a hybrid
plasmid is unstable relative to a bacterium with less of the foreign DNA.

In the mice mentioned above (as well as in repeated passage in liquid cultures)
selection appears to occur the result of which is to delete all DNA not directly
selected for by the presence of tetracycline: i.e., the tet gene carried by

pMB9 and the plasmid replication origin. All other sequences tend to be lost.

This comes, of course, as no surprise, since evolution tends in the direction
of efficiency, not the propagation of sequences useful only to the investigator.

It is probably worth generalizing further: everyone to my knowledge who
has extensive dealings with recombinant DNA has found that the biggest practical
problem with hybrid plasmids and phages is maintenance. Hybrids are almost
always grown in selective medium; even casual relaxation of selection causes
rapid loss of the genes of interest. A priori considerations aside, experience
now clearly provides a significant body of experimental evidence for the pro-
position that extra sequences are tolerated poorly by Eh coli K12. Whenever
we grow a cell carrying a recombinant plasmid or phage extensively, even
being as careful to select as possible, we nevertheless lose all but the

selected vector portion in time.
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It seems to me that these observations ought strongly to be taken into
account in your decision regarding the classification of experiments carried
out in K12 strain of coli

,
which, even without the burden of foreign

DNA, is not a good competitor in nature.

If there is anything further I can do in support of the proposal, please
feel free to call upon me.

Sincerely yours^

David Botstein
Professor of Genetics

BD:po

cc: Dr. Wallace P. Rowe, N.I.H.
Dr. William Gartland, ORDA, N.I.H.
Dr. Daniel Liberman, Biohazards Assessment Officer, M.I.T
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College of Physicians & Surgeons of Columbia University
|

New York, N. Y. 10032

DEPARTMENT OF MICROBIOLOGY 701 West 168th Street

October 16, 1979

Dr. Donald Frednickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Donald:

I write to express my support of the Recombinant DNA Advisory Committee ' s
recent decision to exempt from the Guidelines recombinant DNA experiments
in which the recombinant molecules are cloned in E. coli K-12 hosts not
containing conjugation-proficient plasmids or generalized transducing
phages and which employ as vector a nonconjugative plasmid, or lambda
or lambdoid bacteriophage. The risk assessment data available, and
the extensive safe use of K-12 in a large number of laboratories make
the RAC's decision timely and sound. It seems unnecessary at this
stage in our experience to repeat all the findings reported concerning
the inability of K-12 to colonize efficiently. Moreover, recent un-
published studies have given great strength to the safety of biological
containment afforded by nonconjugative plasmids: no transfer of plasmid
pBR322 occurred to other enteric bacteria, even from a wild-type K-12
host after almost a week in the human intestine.

I had the opportunity to discuss this matter with a number of infectious
disease experts at the recent meeting of the Infectious Diseases Society.

These were persons who had had particular experience with enteric
pathogens, and were also very knowledgeable about plasmid biology.
All favored the change in guidelines on the basis of their belief that

these recombinant ENA molecules in EKL or EK2 host-vector systems do

not constitute a biological hazard.

My support of RAC's act ion is based on the judgement that the type of

experiments under consideration do not constitute a hazard to the health
of humans, other animals, or plants and that it becomes increasingly

/continued
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Continued - Dr. Donald Frednickson

Page 2

necessary to reduce paper work of investigators and local Biosafety
Caimittees. If this is not done in the near future, the amount of
work required will become so great that the important matters brought
before these caimittees will not receive the attention deserved. I

would modify the RAC decision slightly, however, by suggesting that
even those recombinant experiments exempt from the Guidelines should be
registered with the local Biosafety Conmittee but should not require
specific oonmittee action.

I hope you act favorably on this recarmendation of the NIH Recombination
Advisory Conmittee.

With warm personal regards, I remain,

Yours very truly

,

/csm Harold S. Ginsberg, M.D.
Chairman

[357 ]



BOARD OF PUBLIC AND SCIENTIFIC AFFAIRS

AMERICAN SOCIETY FOR MICROBIOLOGY 1913 I Street, N.W.
Washington, D. C. 20006
Telephone: Code 202, 833-9680

October 19, 1979

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Building 1, Room 124
9000 Rockville Pike
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

The Committee on Genetic, Molecular, and Systematic Microbiology of the

American Society for Microbiology Board of Public and Scientific Affairs
recommends the following in regard to regulations of recombinant DNA
investigations

:

1. Restrictions in the Guidelines should be revised downward as the evidence
for lack of biohazards becomes apparent and justifies it.

2. The Committee recommends the procedures for notification and approval of

recombinant DNA work be streamlined. Workers should be able to modify
protocols within the original intent, without the need for resubmission
of MUAs.

3. The Committee endorses the efforts by the NIH to extend the Guidelines to

the private sector and has confidence in the way they are handling these
matters. We recommend that the RAC be expanded to include members with
expertise in industrial microbiology.

4. We recommend that experiments in excess of 10 liters should be approved on

a case by case basis. In this connection, we recommend that the members
of panels have appropriate expertise by education, experience, and training
to evaluate what is done. We believe the panel should include members with
expertise in industrial microbiology and with familiarity in large scale
containment operations.

5. We remind you that ASM takes the position that training is another line of

defense. Mechanisms should be established to ensure that investigators
using recombinant DNA technology have adequate training on the principles
and techniques of acceptable microbiological practice to achieve
containment objectives.

Sincerely

hetj-x^n yj . iiaivuiouii, Ph . D .

Chairman, Board of Public and

Scientific Affairs
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New York Medical College
Department of anatomy

Basic science Building

Valhalla. New York 10585

October 23, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

I would like to point out several aspects of the recently reported Rowe-Martin
tumorigenicity risk-assessment experiments (Israel, et al, Science 205, 1140
(1979)) that I believe have not received adequate discussion either at the
Recombinant DNA Advisory Committee or in the scientific community at large:

(1) Restriction enzyme-generatea ^agments of the polyoma genome retain the
tumorigenicity exhibited by polyoma DNA even after incorporation into plasmids
or lambda particles. Therefore, working with subgenomic fragments does not
represent am increased level of containment as may have been thought previously.
Indeed, a recent paper from Rowe’s and Martin's laboratories (Israel, et al,
PNAS , 76, 3713 (1979)) shows that preparations of polyoma DNA cam actually have
their tumorigenicity increased to 100% (vs. 19% in controls) by treatment with
certain restriction enzymes. Therefore, working with subqenomic fragments
actually represents a new level of hazard.

(2) Since polyoma DNA amd subgenomic fragments thereof are tumorigenic in the

absence of residual infectivity, the argument that working with the DNA is no
more hazardous than working with the whole virus is no longer tenable. Specifically,
the generation of infective particles and subsequent spread through the tissue of
an exposed host is not necessary for a tumor to be formed; action on a single cell
of a host and subsequent replication of that transformed cell is all that is

necessary.

(3) A corollary of (2) is that the capsid of an intact virus may actually
represent a form of containment which is breached in splicing experiments. There
is good reason to believe that the host range for tumorigenicity may be extended
by the use of subgenomic fragments, since unlike the capsid, DNA probably does not
observe cell surface differences.

(4) The insertion of plasmids or lambda particles containing polyoma DNA
fragments into bacteria represents a new route into the ecosystem and a new
reservoir for variation of a material which is manifestly an agent of animal
carcinogenesis

.

(5) The fact that the splice products are less effective than the whole
virus in promoting tumors in polyoma's normal host is irrelevant when considered
in the context of the creation of qualitatively new routes of dissemination of
this tumorigenic agent.
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Dr. Donald S. Fredrickson
October 23, 1979
Page 2

I, therefore, urge in the strongest terms that guidelines for containment of
tumor virus gene-splicing experiments be raised to P4-EK2 levels rather than be
further weakened as would result form the E. coli K-12 exemption proposal
of the September, 1979 RAC meeting.

I have enclosed a copy of a letter written to Nature before the announcement
of the proposed exemptions, indicating my belief that there was cause for concern
even under the existing guidelines.

Sincerely,

Stuart A. Newman
Associate Professor of Anatomy

SAN/emk
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AREA CODE 600
PHONE 2 62-2177

McARDLE LABORATORY
FOR CANCER RESEARCH

MEDICAL CENTER UNIVERSITY OF WISCONSIN • MADISON, WISCONSIN 53706
October 23, 1979

Or, Donald Fredrickson
Oi rector
National Institutes of Health
Betbesda, HO 20205

Dear Don:

I just read a copy of the letter of Roy Curtis III, sent to you on
October 4, and I believe his advice is incorrect and based on wrong premises.
Let me refute his arguments point by point:

1, In the context of Roy's letter the term "wild-type" (for E, col 1

K-12 and nonconjugatl ve plasmids or 1) is a misnomer. These are alT laboratory
strains highly adapted to laboratory conditions. There are many relevant
and convincing data on their poor survival and transmisslbl 1 i ty.

2, We both know that the 1978 NIH Guidelines are a political compro-
mise and do not properly reflect the conclusions of the Falmouth meeting.
The proposals almost identical to that of Rowe and Campbell were made and
justified before the 1978 Guidelines were adopted (see Recombinant DNA
Research, 1978 Appendix A, pp. 161-4).

3, The so-called "better survival" is insignificant and inconsequential,
since many experiments have shown lack of transmissibi 1 1 ty for the vectors
(COGENE Risk Assessment, 1979; Levy et^ aJL. , Nature, In press; Petrochetlou
and Richmond, Gene 2(1 977) 323-7)

.

4, The statement that "a new pathogenic agent could be created" could
be considered within the realm of pure demagoguery. The traces of infectivity
of Injected polyoma DNA cloned in 2 or mouse DNA could have always been

predicted and are of no practical Importance, What is important that the
Ingested E. col i

,

which carries cloned polyoma DNA, Is not infectious. The

only "danger1
* o'/ cloned polyoma DNA Is If (1) DNA Is "accidently" extracted

and purlfted, (2) A massive amount of DNA is "accidently" Injected, and

(3) the accidently Injected "person" Is a highly sensitive hamster or mouse.

5, If all the practical decisions have to be based on the total

absence of "uncertainty" and on "clairvoyance", we might Just stop making

decisions. This argument and Roy's comparisons hold no water,

6, I have not seen any publications from Curtiss' lab on his "not
hindered" work on cloning of eukaryotic genes in P2 or P3» This Is a
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Dr* Donald Fredrickson October 23 , 1979

frequent reaction of scientists who have built the P2-P3 facilities: they
believe that others should also go through that waste and trouble* Roy's
motivation is questionable, especially since he has a stake In hts special
EK2 strains*

I sttongly disagree with both of his closing sentences* I believe that
the exemption is overdue and based on objective scientific evidence, Including
Curtiss* 1977 letter to you* His statement that the RAC recommendation was
"based more on the politics" is insulting. Incorrect, and seems to be based
on some emottonal reasons and not on scientific facts*

There Is another reason for the approval of the RAC recommendation, not
considered earlier and outlined In my letter to Jane Setlow (enclosed)* Since
the recombinant DNA technique has an Inherent "early warntng" system, there
is no reason for any regulations, until some first confirmed early warnings
should materialize* Therefore, I advise you as a well-informed citizen and
former member of RAC, and recommend strongly to approve the Rowe-Campbel 1 RAC
proposal as soon as possible*

With the warmest personal regards.

Sincerely yours,

Waclaw Szybalski
Professor of Oncology

WS/bk



STANFORD UNIVERSITY MEDICAL CENTER
DEPARTMENT OF GENETICS

October 30, 1979

Dr. Donald Frederickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Don:

I have had the opportunity to read some of the comments transmitted to you
recently by Roy Curtiss and others expressing opposition to the change in the
NIH Guidelines for Recombinant DNA Research recommended by the Recombinant DNA
Advisory Committee. Specifically, these comments concerned the proposal to

exempt all recombinant DNA experiments using Escherichia coli K12 hosts (not

containing conjugative plasmids or lysogenic for generalized transducing phages)
with lambda or lambdoid bacteriophage and nonconjugative plasmid vectors.

In contrast to Roy, I strongly support the proposed change in the Guide-
lines. Roy's opposition to the change seems based on the premise that the pro-
posed exemption for cloning in E. coli K12 is equivalent to the abolition of

all safety measures in such work. In fact, what is being proposed by the Advisory
Committee is reliance on standard operating procedures rather than on a cumbersome
and costly administrative apparatus to ensure biosafety for work in this area.
Certainly there is no indication that cloning of DNA in E^. coli K12 poses any
hazard that warrants extraordinary precaution, and in fact, experience thus far

indicates that recombinant DNA methods provide increased safety for work with
genetic material that does encode hazardous products. Since there is no evidence
of special hazard in the experiments proposed for exemption, there would seem to

be no need for a special administrative process to promote safety; standard micro-
biological practices appear to be adequate for work with a variety of organisms
that are capable of causing serious disease or environmental damage; if special
regulations or enforced guidelines are not necessary to protect the public health
and the environment from organisms that are known to be hazardous, they surely
should not be necessary to deal with organisms that give no indication of being
hazardous at all. The continuation of special procedures for work involving
cloning of DNA in JE. coli K12 would be justified only if there were some valid

basis for believing there are special hazards.

I strongly urge you to approve the change recommended by the Recombinant DNA
Advisory Committee. This change would place the biohazard issues in appropriate

perspective for a major segment of recombinant DNA work by relying on standard

microbiological practices, rather than on special regulations, to promote biosafety.

’ yours

,

Cohen
Professor

SNC:ps
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The Joseph and Rose Kennedy Georgetown University

institute of Ethics Washington, D.C. 20057

Center for Bioethics 202/625-2371

Donald S. Fredrickson, M.D.

Director
National Institutes of Health
Building One, Room 137

Bethesda , MD 20014

Dear Dr. Fredrickson:

November 1, 1979

I am writing in response to published charges that improper procedures
were followed by the Recombinant DNA Advisory Committee at its September
meeting. The allegations concern the Committee's approval of reduced
physical containment levels and revised oversight procedures for most
types of research involving Eh_ coli K-12 host-vector systems.

Improprieties alleged, in particular, by a New Scientist article
("Dirty Tricks in Genetic Engineering Committee?" New Scientist , 4 October
1979, p. 3) include the following:

1. The Recombinant Advisory Committee (RAC) made its

decision hastily.
2. The agenda of the meeting was changed, and the vote

on this issue was moved ahead.
3. Scientists and industry officials teamed up to force

the proposed change in guidelines through the Committee.
4. Non-scientists on the Committee did not understand the

issues at stake.

5. Only 10 of the 25 RAC members voted in favor of the

proposed changes in guidelines.

Of these allegations, the first, third, and fourth are demonstrably
false. The second is true but reflects only a desire by the Chairperson
to accomodate a Working Group of the Committee. And the fifth is true

but entirely appropriate according to well-established procedures for

Federal advisory committees. In the following paragraphs I will comment
on each of the allegations in turn.

1. Few decisions by the RAC have been made so deliberately and

carefully as the recommendation to reduce physical containment levels

and revise oversight procedures for research involving coli K-12 hosts
and vectors. The original Rowe-Martin proposal to exempt most coli

K-12 research was published in the Federal Register on April 13, 1979,

discussed at length at the May RAC meeting and studied by a Working Group

containing persons holding various views on the issue. A revised proposal

was published in the Federal Register on July 31, 1979, commented on by
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numerous correspondents, discussed and further amended at the September
RAC meeting, and approved by a vote of 10 for, 4 against, and 1 abstention.

2. The only change in the agenda made prior to the discussion of the

E. coli K-12 host-vector issue was the deferral of a report by the Working
Group on RAC Procedures. This report was delayed to accomodate one of the
members of the Working Group who was unavoidably delayed in his arrival
on the first day of the two-day meeting. Thus, far from indicating any
malicious intention on anyone's part, the alteration in the agenda demonstrated
the Chairperson's interest in providing a fair hearing for each Committee
member's point of view.

3. No one forced any action on the RAC. Numerous scientists commented
on the proposed reduction of containment levels and revision of oversight
procedures for research with coli K-12 hosts and vectors. By my count,
thirteen individuals and two groups commented on the proposed revision.
All but one communication expressed support for the revision; the remaining
communication did not oppose the revision but recommended that the views
of Dr. Sydney Brenner be taken into account in the evaluation of the
proposal.

It is true that industrial scientists reported unpublished data on
the autoimmunity question during the September RAC meeting. In my view,

this report was simply discounted by RAC members because no data were
available for examination.

There is no reliable way, short of interviewing each RAC member, to
determine the precise grounds for his or her vote on this proposed revision.
Speaking for myself as one nonscientist on the Committee, my vote in favor
of the proposed revision was based on the data from the Falmouth meeting,
the data presented in the reports of the Rowe-Martin experiments, the report
of the Working Group charged with studying this proposal, and the solicited
opinions of several eminent immunologists on the autoimmunity issue.

4. It is difficult to respond dispassionately to a charge which
seems to question the competence of at least some nonscientist members
of the Committee. My observation as one of those nonscientists is that
all members of the Committee, both scientists and nonscientists, have
made a conscientious effort to study the materials provided in advance
of each meeting and to do whatever additional background reading is needed
to prepare themselves for discussion of Committee matters. The fact that
nonscientists voted both for and against the proposed revision at least
indicates that nonscientists were not stampeded into adopting one position
or the other.

5. It is true that only fifteen members of RAC voted on this important
proposed revision. The members who were present and voting regretted that
the remaining members were prevented by other commitments or by unavoidable
delays from taking part in the vote. However, thirteen members do constitute
a quorum of the Committee, and it simply has not been possible to have all
members of the Committee present for the whole of every RAC meeting. Thus, the
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fifteen members present at the time this important revision was discussed
voted according to their best assessments of the evidence. A two-thirds
majority of those present and voting favored the proposal.

If any question had been raised before the vote concerning the
number of Committee members present, or if a deferral of the vote until
the second day of the meeting had been requested, I have not the slightest
doubt that the question would have been seriously discussed or the deferral
granted. If I remember correctly, not one word was spoken about this
procedural matter in Committee discussions, either before or after the vote.

In closing, if the New Scientist report had merely questioned the
prudence of the Committee's recommendation concerning research with E. coli
K-12 hosts and vectors, I would not have written this lengthy response.
Reasonable people differ in their judgments about the acceptability of
potential risks. However, the New Scientist 's charges about procedural
improprieties in the Committee's decisionmaking on this issue are either
false or misleading. I hope that this letter can make a small contribution
toward setting the public record straight.

Sincerely yours

Director, Center for Bioethics
Kennedy Institute

LW:cwn

cc: William J. Gartland
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THE UNIVERSITY OF ROCHESTER

MEDICAL CENTER
601 ELMWOOD AVENUE
ROCHESTER, NEW YORK 14642

AREA CODE 716 275-2871

SCHOOL OF MEDICINE AND DENTISTRY • SCHOOL OF NURSING
STRONG MEMORIAL HOSPITAL

Richard B. Hornick, M.D.

Dewey Professor of Medicine

Physician-In-Chief

November 2, 1979
DEPARTMENT OF MEDICINE

Donald Fredrickson, M. D.

National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I would like to lend my support to the proposal to downgrade the contain-
ment levels for working with K12 E.col

i

bacteria in recombinant DNA work. The
restrictions that this type of work be done without prior approval only when
nonconjugative or nonmobilizing plasmids are being utilized and also that no

mouth pipeting be allowed and in addition all material would have to be auto-
claved appear to be most appropriate. It was my pleasure to serve for a short
time on the RAC Committee and to have had the opportunity to listen to the

debate regarding this change in containment levels. My own experience with
a great deal of induced infections in volunteers with various types of bacteria
including some K12 hybrids has obviously influenced my position on this change
in the regulations. I feel quite comfortable, having had this experience,
that the likelihood of human exposure could conceivably occur but the conse-
quences of such exposure would pose no health hazard to the exposed individual.
I would hope that the individuals who are overly concerned about the health
hazard due to human exposure of a proposed accident would carefully review the

literature on doses of pathogenic organisms required to cause disease and the
accumulative evidence on the nonpathogenicity of even large doses of K12 E.col

i

.

I would hope that this appraisal of these data would assure them of the safety
of working with K12 organisms.

In summary then, I would wholeheartedly agree with the recommendation to

lower the containment levels of work with K12 with the provisos as outlined
above.

Sincerely yours,

Richard B. Hornick, M. D.

Chai rman
Department of Medicine

RBH :nv
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10409 Windsor View Drive
Potomac, Maryland 20854
November 5, 1979

Donald S. Fredrickson, M.D.

Director, National Institutes of Health
Bethesda, Maryland 20014

Dear Doctor Fredrickson:

This letter is written as an individual who has practiced and taught the
laboratory, clinical and epidemiologic aspects of infectious diseases,
rather than as an officer or member of one or more related organizations.
The letter concerns the recommendation regarding the level of safety
(containment) required for laboratory/identical work involving recombinant
DNA and related research employing strains of E. col

i

K-12. I have
reviewed much of the data relating to potential perceived hazards.
While I appreciate the concerns expressed, especially by individuals who
are less familiar with pathogenesis and the normal microbial flora of
man, animals and the environment, it appears to me that the potential
benefits to man from downgrading the level of containment to P-1 far
outweigh the theoretical risks. This is not to imply that the risk of
such a decision is zero since any microorganism may become a pathogen
given the appropriate circumstances of host susceptibility and environ-
mental factors. The potential for acquiring hazardous microorganisms
are far greater from touching the refrigerator in a laboratory, ward or
at home since these are regularly contaminated with pseudomonads or in

many areas from city tap water which is often contaminated with species
of mycobacteria designated as "rapid growers". Recognizing that you are
being deluged with unsolicited letters such as this, thank you for
taking the time to read yet another individual's view.

Sincerely,

Ja,, anford, M.D.
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for Responsible Genetic Research
November 14, 1979

Dr. Patricia Harris
Secretary HEW
Washington, D.C.

RE: National Institutes of Health

Dear Dr. Harris: regulation of genetic engineering

Despite mounting evidence that there is greater hazard than pre-
viously thought by proponents of genetic engineering, the NIH
has elected to lower safety standards by exempting some 80-35Z

of the research from regulation. Dr. Roy Curtiss, of the Univers-
ity of Alabama Medical Center, who developed the host organism
used in the technology, opposes the exemptions as "premature".

Purther, only 14 members* of the 25 members of the NIH advisory
committee on genetic engineering (Recombinant DNA Advisory Com-
mittee) were present to vote cn the exemptions; only 10 members
voted affirmatively, 4 negatively (Dr. Susan Gottesman, Dr. Karim
Ahmed, Dr. Sheldon Krimsky, Dr. Richard Goldstein), 1 abstaining.

Whereas this action is of such broad scope and significance as to

have impact throughout the country, with repercussions abroad; and

Whereas new data is being developed through current risk assessment
experimentation sponsored by the NIH,

We respectfully urge that:

1. NIH Director Donald Fredrickson's decisions be
published forthwith in the Federal Register for
public conanent.

2. NIH suomit an Environmental Impact Statement, con-
cerning exemptions and other major federal actions
to be assumed, in order to comply with the National
Environmental Policy Act.

3. Hew meet with Dr. Roy Curtiss and those RAC members
who voted against the exemptions.

Only by proceeding cautiously can we hope to avoid for this con-
troversial technology the shoals of unrealistic optimism and
technological inadequacy upon which the nuclear energy industry
has foundered.

Please call upon us for any assistance which you feel that we
might render to you and your department. With all good wishes
that your stay in office will help fulfill the function of the

NIH to promote the health of the American people,

* and Chairperson Yours very truly, -

^
• u l - *f

FRS : fh '.Frahcine Robinson Siaring
Executive Director

cc: Stevenson, Waxman,

Cranston
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2677 Ellendale Place
Los Angeles, California 90007

November 19, 1979

Honorable Patricia Roberts Harris
Secretary
U. S. Department of Health and Human Services
330 Independence Avenue, S. W.

Washington, D. C. 20201

Dear Madam Secretary:

I fully concur with the Coalition for Responsible Genetic Research
that the NIH Director f s recent relaxation of safety guidelines for recombinant
ENA research is unjustified. The proliferation of recombinant ENA research in
the absence of respectable risk-evaluation studies is promoting a situation
which may well prove to be both intolerable and irreversible*

A central scientific consideration is that, because of the imperfect
correspondence between gene structure and gene product, there is no adequate
basis for grading containment requirements on any "phylogenetic" scale reflecting
the origin of the implanted ENA. This point is amplified on page U8 of the
enclosed booklet, the entire contents of which we respectfully commend to your
thoughtful attention*

The Coalition^ call for public comment (via the Federal Register) on
Dr* Fredrickson 1 s decisions, the preparation and submission of an environmental
impact statement thereon, and a meeting with the dissenting members of the RAC,
constitutes a vital safeguard against dangers of possibly ruinous proportions*
Tou must not lend your name to the fatuous and ungrounded promotionalisra which
has characterised NIH’s retreat from the original guidelines*

Sincerely yours.

Enclosure
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Citizens' Committee for the Conquest of Cancer
7159 South Franklin Way, Littleton, Colorado 80122

Ms. Patricia Harris, Secretary
Department of Health and Human Resources
Humphrey Building
200 Independence Avenue, SW
Washington, DC 20201

Dear Ms. Harris,

Dr. Fredrickson has acted prematurely, and I fear rashly,
in lowering the safety requirements for recombinant DNA research.
In general, any lowering of safety requirements in any area should
be based on firm data, or we will soon see an unravelling of the
laboriously developed safeguards for workers and consumers.

In this particular case. Dr. Frederickson acted on the recom-
mendations of only 10 of the 25 members of his own advisory committee
and against the advice of the developer of the host organism. If

he is wrong, the swine flu disaster will be dwarfed.

We look to you as the representati ve of the broad national in-

terest to stand fast against narrower interest groups, in this case
a minority of scientists with enormous financial stakes in the issue.

Please discuss the matter with some of the dissenting members of Dr.

Frederickson's advisory group.

Co-Founder
SIDNEY PARSER. M.D. (1903-1973)

Co-Chairpersons
EMERSON FOOTE
SOLOMON GARB, M.D.

KAY MANSOlIll

November 19, 1979

Yours .truly

Solomon Garb, M.D

SG/gr
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Pravin N. Bhatt, Dr. P.H.

Old Amity Road
Bethany, Connecticut 06525

November 19, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Building 1, Room 124
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing this letter in view of my personal capacity as a scientist.
I also happen to be a member of ASM, AAI, IDSA, ASTMH and a faculty mem-
ber at Yale University School of Medicine.

I want to endorse the motion passed by the National Institutes of Health
Recombinant DNA Advisory Committee at its September 6-7, 1979, meeting
regarding lowering the containment level for certain experiments.

At the same time, I believe that it is high time NIH, with the help and
expertise of some of the above-mentioned organizations, formulate realis-
tic safety guidelines for work involving infectious agents. A great deal

of research is conducted with NIH support and, I believe, NIH has an ob-

ligation to see that adequate safety precautions are taken during the
conduction of research involving infectious agents.

I am aware that CDC is about to publish a classification of human patho-
gens and containment levels to be used for work involving such agents.
NIH should endorse such a document. Since there are no published guide-
lines for research with animal, insect and plant pathogens carried out
with NIH support, I believe an overall safety program is needed.

With regards.

Yours sincerely.

Pravin N. Bhatt, Dr. P.H.

Senior Research Virologist
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Irwin D J. Bross. Ph D
Director of Biostatistics

Roswell Fark Memorial Institute

666 Elm Street

Buffalo. N Y 14263

No itD'MMd iftookS CM con*irtMO u r»«#ciing o«te.«l poxliont of tn. •dminxtntion ol
Ro«w»i P»r» Uomonol InalituM of ol IfM N V SUM MMIth D*p»rtm#nt

November 20, 1979

Dr. Patricia Harris
Secretary
Department of Health, Education

and Welfare
330 Independence Avenue, S.W.

Washington, D.C. 20201

Dear Dr. Harris:

NIH Director Donald Fredrickson's decision exempting nearly
all research on genetic engineering from regulation sets a very bad
precedent and should be reconsidered.

If a panel of technologists can exempt themselves from regulations
designed to protect the public against misuses of their technology, then
such regulations are meaningless. They are merely a fraud on the public.

The Coalition of Responsible Genetic Research and other
concerned citizens groups have had faith in political processes and in

protecting the public by federal regulations. These are the intelligent
people who have long supported the research budgets of the federal
agencies against "know-nothing" efforts to cut out such luxuries. They
are becoming disillusioned.

They are coming to realize that there is no way to bring the
federal agencies to their senses by common sense or reason and that
there may be only one way to cope with genetic engineering juggernauts'.

If you cannot control the programs, eliminate the budgets of
the agencies that support the programs.

There seems nothing else left.

IDJB/mak
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HOWARD W. CANNON. NEV.. CHAIRMAN
WARREN G.MAGNUSON. WASH.
RUSSELL B. LONG. LA.
CRNCST F. HOLLINGS. S.C.

DANIEL K. INOUYE. HAWAII
ADLAI E. STEVENSON. ILL.

WENDELL H. FORD. KY.
DONALD W. RIEGLE. JR.. MICH.
J. JAMES EXON, NEBR. .

HOWELL HEFLIN, ALA.

BOB PACKWOOD. OREG.
BARRY GOLDWATER. ARIZ.
HARRISON H. SCHMITT. N. MEX.
JOHN C. DANFORTH. MO.
NANCY KASSEBAUM, KANS.
LARRY PRESSLER, S. DAK.
JOHN W. WARNER, VA. QlCruieb pieties Senate

COMMITTEE ON l^fcflCE. SCIENCE
AND TRANSPORTATION

Washington. D.C. 20510
AUBREY L. SARVIS. STAFF DIRECTOR AND CHIEF COUNSEL

EDWIN K. HALL. GENERAL COUNSEL
MALCOLM M. B. STERRETT. MINORITY STAFF DIRECTOR

November 21, 1979

The Honorable Patricia Roberts Harris
Secretary
Department of Health, Education, and Welfare
Washington, D.C. 20201

Dear Secretary Harris:

The Senate Subcommittee on Science, Technology, and Space has been deeply
interested in the progress of recombinant DNA research since our first
oversight hearings two years ago. We continue to follow developments
in the field closely, both to help ensure the protection of public health
and the environment and to facilitate the orderly development of this
extremely promising technology.

I understand that the Director of the National Institutes of Health, Dr.

Fredrickson, is nearing decisions on two important changes in the NIH

Recombinant DNA Research Guidelines. The first involves the recommendation
of the Department's advisory committee to remove all but minimal controls
on experiments using the E. coli K-12 host-vector system. The second
proposal is to institute a system of voluntary registration of experiments
by researchers and institutions not now subject to the Guidelines. I am
writing to urge your careful review of these proposals.

I am aware that the so-called exemption of E. coli K-12 experiments is

controversial even within the scientific community. Some researchers
and others have questioned whether experiments that have been conducted
to ascertain the risks of K-12 containing recombinant DNA have been either
conclusive or exhaustive. I do not presume to question the scientific
judgment of the committee or the Director, but I do wish to call your
attention to three important procedural issues which deserve consideration
before a decision is made. First, is it wise to proceed with so significant
a relaxation of the Guidelines before completion of the risk assessment
studies, many of them relating specifically to K-12, outlined by the NIH

in its Federal Register notice of September 13, 1979? Secondly, does the

brief experience under the revised Guidelines justify confidence in the

willingness and ability of local institutional review committees to

maintain the laboratory standards and practices which the RAC believes
should still be followed? Finally, if the Director's recommendation differs
from the RAC's proposal, should there be another opportunity for public
comment and departmental review?
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The Honorable Patricia Roberts Harris

November 21, 1979

Page Two

The issue of industry compliance with the Guidelines is not, of course, a

scientific one; and here, I believe, the proposed amendment to the Guide-
lines stating the terms under which research may be registered voluntarily
with NIH is seriously flawed. Most firms have stated their intention to

observe the containment requirements and prohibitions of the Guidelines;
but without NIH approval of scale-up experiments and use of new host-vector
systems, they may not be able to proceed with important applications of
recombinant DNA techniques. Voluntary registration provides no assurance,
however, that all firms will register their research nor that any single
firm will register all of its work. Thus, NIH may well be in the position
of approving activities on the basis of partial information. By the same
token, companies that register in good faith can have no confidence that
discovery of unregistered activities will not cast doubt upon all NIH
actions under the voluntary registration system.

I intend to introduce legislation requiring notification to the Department
of all recombinant DNA work by institutions not presently subject to the

Guidelines, It would authorize penalties for failure to register activities.
It would provide statutory protection against disclosure of proprietary
information. But it would not create a full-fledged regulatory scheme.
I hope that I will have your support of this small but essential step to
provide a complete public record of recombinant DNA activities and permit
development of their commercial applications.

With every good wish.

Sincerely,

ADLAI E. STEVENSON, Chairman
Subcommittee on Science, Technology,

and Space
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGJJONTffl 195

Program in Social Management of Technology

21 November 1979

Dr. Patricia Harris
Secretary
Department of Health, Education and Welfare
Washington, D.C. 20201

Dear Dr. Harris:

I am writing to you in regard to actions taken at the September 6-7 meeting
of the NIH Recombinant DNA Advisory Committee and Director Fredrickson's
recommendations to lower safety standards by exempting some 85% of
Recombinant DNA work from the NIH Guidelines, I testified before Departmental
officials a year ago on the proposed Guideline revisions and participated
in a subsequent meeting held with about 10 public interest representatives.
I am a member of the IBC here at the University of Washington, and was
nominated for RAC membership by Senator Magnuson.

I am dismayed by the RAC proposals to exempt E. col

i

K12 host research from
the Guidelines and permitting exemptions for the 10-liter limit on culture
volume, and I urge you to reject these recommendations.

First of all , as I have stated on several occasions, proper science as well

as proper regulatory practice would seem to require that risk assessment
activities be carried out prior to widespread experimentation and especially
to widespread unregulated experimentation. NIH has announced a proposed
risk assessment program but has not instituted it yet, not to mention that
there are -- of course -- no result s from such a program on which to base

exemptions.

I am aware that certain studies funded by NIH may have some utility re:

risk assessment; indeed, I have discussed these extensively with Dr. John
Nutter. But these studies are clearly not sufficient, and have already
produced results which should lead us to a more cautious and conservative
regulatory approach -- e.g., that supposedly debilitated strains of E. col

i

can survive in numbers and duration far in excess of espectations; that
naked polyoma DNA can cause infection in mice, etc.

Procedural ly also, the operations of the RAC are quite questionable. The

RAC does not have clear procedural rules, conducts important business
through rump minority sessions, is chaired by a person of strona biases which

become reflected in the way the Committee does its work and in the materials
presented to it, etc.

314 Guggenheim, FS-13 / Telephone: (206) 343-1029
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To: Dr. Patricia Harris 21 November 1979
Page 2

At the very least, environmental impact statements under the National
Environmental Policy Act should be prepared, be made available for public
comment, etc. before such drastic changes in regulatory policy are effec-
tuated. In the past (with the issuance of the original Guidelines), the NIH
has been insufficiently sensitive to NEPA requirements; I urge you to be

more attentive to them now. Any action which Director Fredrickson is

contemplating which would seriously alter the Guidelines ought to be

published in the Federal Register for comment as well.

Associate Professor

PLB: sf
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Department for Professional Employees, AFL-CIO
81 5 1 6th Street, N.W., Washington, D.C. 20006 Phone 202/638-0320

Honorable Patricia Harris
Secretary
Department of Health, Education & Welfare
200 Independence Avenue, SW, Room 615F
Washington, DC 20201

Dear Mrs. Harris:

We are very concerned that the National Institutes of Health is
in the process of lowering safety standards applying to genetic
engineering research, even though major questions of safety remain
unanswered (especially in the case of organisms other than weak-
ened E. coli strains) . We are distressed that this weakening of
the NIH Guidelines is coming just when major commercial applica-
tions of the new technology are approaching reality, and no other
specific regulations or legislation currently exist upon which to
base technical decisions regarding threats to worker and community
safety from these new organisms.

This AFL-CIO Department, comprising 26 national unions, represents
over one and one-half million professional and technical workers,
including laboratory staffs and production workers in chemical and
health related industries. Attached is a copy of a resolution on
recombinant DNA research which was passed by the delegates to our
biennial convention on November 13, 1979.

We ask that you use the authority of your office to prevent the
premature weakening of the NIH Guidelines for Recombinant DNA
Research. We also urge that you take the responsibility for over-
seeing the performance of this research out of the hands of those
who have a prime responsibility for funding and encouraging it, the
NIH.

November 26, 1979

Sincerely,

Dennis Chamot, Ph.D
Assistant Director

DC/mw
Enel.
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CENTER FOR CANCER RESEARCH

77 MASSACHUSETTS AVENUE, CAMBRIDGE, MASSACHUSETTS 02139

November 28, 1979

Secretary Patricia Harris
Department of Health, Education and Welfare
Washington, D.C.

Dear Secretary Harris:

It has recently come to ray attention that you have requested
another thirty day public comment period on the newest proposed re-
visions to the NIH Guidelines for Research Involving Recombinant DNA
Molecules. As a member of the Recombinant DNA Advisory Committee
(RAC) and as a scientist who has been involved in the controversies
about recombinant DNA, I find your request for a further comment
period both arbitary and pointless.

The original proposal which led to these new revisions first
came before RAC last spring. It was considered by a subcommittee
over a three month period and was then voted upon by RAC. It was
supported by an overwhelming majority. The decision of the Committee
was taken after an appropriate period for public comment and was made
after careful consideration of available risk assessment data. This
procedure fulfilled all of the requirements for modification of the
Guidelines as specified in the Guidelines. To consider this matter
further is a waste of time of the Committee. More importantly, by
not acting to modify the Guidelines, you are forcing scientists to

use containment procedures that RAC has already determined are un-
necessarily burdensome.

Although the development and revision of the Guidelines for

recombinant DNA research has been a long, frustrating and extremely
time-consuming operation, the scientific community has participated
in it out of respect for public process. When that process becomes
arbitrary and totally unsympathetic to the goals of the scientific
community then the respect of scientists for public process is cer-
tain to deteriorate. I realize that having set into motion this thirty
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Secretary Patricia Harris 2 November 28, 1979

day delay you must allow it to run its course but I strongly encourage
you to put into effect the revisions as soon as possible after the
public comment period has finished.

I am enclosing an Editorial from Science magazine written by Dr.

Maxine Singer (vol. 203, pg. 9, 5 Jan., 1979) who reflected in a

similar vein on the impact of decisions by the previous Secretary of

HEW.

Enel.

cc: Dr. D. Fredrickson
Dr. W. Gartland
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SLOAN-KETTERING INSTITUTE for GANGER RESEARCH

November 30, 1979

Secretary Patricia Harris
Department of HEW
Washington, D.C.

Dear Secretary Harris:

As you know, the NIH has the responsibility for regulating recombinant
DNA activities in order to protect the public. I want to draw your attention
to an important change in philosophic approach which is currently taking place
in the NIH with respect to public risks. This change is embodied in a pro-
posed amendment to the Guidelines which will come before the Recombinant DNA
Advisory Committee (RAC) in December 1979. The amendment, proposed by Dr. Novick,
would sanction (ex post facto) the recent action of the RAC in exempting a large
number of current recombinant DNA activities from the Guidelines without waiting
for the results of risk-assessment tests now in progress and without full evalua-
tion of existing data that many scientists consider to indicate potential danger.
The proposal would make the work of the RAC easier by officially eliminating the
problems of human ignorance and oversight and limiting regulation to cases where
there is a clearly perceived and definable hazard. Even there, no mechanism
has been established to ensure that well-established dangers will come to light
before approval and widespread use of new techniques.

The problem is that very little is known about these new genetic engineering
techniques and their possible impact on man and the ecosystem. Howard Green,
Professor of Law at George Washington University, has made the following comment
apropos of recombinant DNA technology. "Comparable problems of balancing benefits
against risks are found in many other areas in which science and technology are
advancing. One element that is comnon to all of these areas is the fact that
benefits are always relatively obvious, immediate, and intensely desired, while
risks are usually relatively remote and speculative. There is, moreover, usually
no constituency for the risks - very few people have the knowledge, resources,
or incentive to press the risks upon decision-makers. Our major need is to find
means through which risks are given time and dignity more equal to that given to
benefits in the decision-making process". Professor Harvey Brooks of Harvard,

Chairman of the Congressional Panel on the Health of the Scientific and Technologi-
cal Enterprise, has also commented that "Until recently, society has acted on the

principle that new technology should be assumed innocent until proven guilty. This

was reasonable when technology was less powerful than it is today, but with time

the price has crept up and the burden of proof has shifted much more onto the

advocates of the introduction or diffusion of technology. Lack of evidence of

side effects may now be sufficient reason for deferring a project whose possible

secondary effects are not fully known or understood."

[383]
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Secretary Patricia Harris -2 - November 29, 1979

The NIH is at present the only institution that stands between the public
and the hazards of a radically new and largely untested genetic engineering
technology. Such possibilities as cancer accidentally spread by recombinant
bacteria have not been ruled out experimentally. Yet the NIH is in the process
of rejecting a role as a "constituency for the risks", to use Greens' words.
This will leave the RAC and the NIH Office of Recombinant DNA Activities as

mere window dressing to soothe public concern, without any meaningful influence
on public safety.

In view of the responsibility of your Department toward the public health
and welfare, I urge you not to approve the recent Guideline changes and to

direct the NIH to redesign its priorities; or, more logically, to transfer
responsibility for recombinant DNA regulation to another agency which is not
also charged with promoting new scientific developments.

Yours sincerely.

B. H. Rosenberg, Ph.B"r

Associate Member
Associate Professor, Biochemistry,

Cornell Medical College

BHR/nc

cc: R. Nicholas
F. P. Li bass

i
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

'<

National Institutes of Health

Recombinant DNA Research; Final

Plan For a Program To Assess the

Risks of Recombinant DNA Research

AGENCY: National Institutes of Health.

ACTION: Notice of final plan for a

program to assess the risks of

recombinant DNA research.

SUMMARY: This notice sets forth the final

plan for the first annual NIH program to

assess the risks of recombinant DNA
research.

EFFECTIVE DATE: September 13, 1979.

FOR FURTHER INFORMATION CONTACT:

Additional information may be obtained

from Dr. John Nutter, Chief, Office of

Specialized Research and Facilities,

NIAID, National Institutes of Health,

Bethesda, Maryland 20205 (301-496-

5643).

SUPPLEMENTAL INFORMATION:

A. Decision of the NIH Director to issue

the Final Plan.

I. The Proposed Plan was published in

the Federal Register, Vol. 44, No. 64,

Monday, April 2, 1979, pages 19302 to

19304. Following one extension, a formal

closing date for Public Comment of June

2, 1979 was established. Thirteen

correspondents submitted comments on

the plan and they were divided into four

generic categories as follows:

(1)

Opposition to the Program. One
correspondent noted that there is far

less public and scientific concern today

regarding DNA technology than there

has been in prior years. Risk assessment

studies were characterized as being

costly and time consuming, diverting

responsible scientists from research

activities and being of questionable and
limited probative value. Additionally he

noted that there exists no definitive

evidence of risk associated with any
research involving recombinant

organisms or products isolated from

such organisms.

I am required to establish that actions

under the NIH Guidelines for

Recombinant DNA Research present no
significant risks to health or the

environment. Furthermore, to the

maximum extent possible, these

judgments should be based on a

foundation of documented research that

is subject to peer review. While I concur

with most scientists that the perception

of risk from this research is certainly

less now than earlier, there still remain

selected areas where data are

insufficient to determine risk. This final

plan is an attempt to satisfy this

remaining need and will afford an

opportunity to assess progress toward

achieving the scientific objectives at

least annually.

In response to other concerns of this

correspondent it should be noted that

the Special Assistant for Risk

Assessment, NIAID does not have
authority to make rulings superseding

the Guidelines, nor will he function in a

preliminary review role for submissions

to, the Recombinant DNA Advisory

Committee (RAC). He/she will, as

specified in the Plan, provide scientific

leadership, aid in the interpretation of

data from diverse sources and be the

focus for the interaction of the Risk

Assessment Program with the RAC.
(2) Criticism of supporting statements.

Three correspondents criticized the

interpretation of recent risk assessment

experiments involving polyoma virus

(see also RAC section below). The
controversy seems to be essentially

centered on the concluding sentence in

the second paragraph of section II of the

Proposed Plan; “In each case, there was
no evidence that the inserted DNA
produced any special hazard.” It should

be said that this experiment was
performed by NIH scientists at the

request of RAC and was conducted

under P4 conditions; these

circumstances limit the number of

experimental variables that can be
completed within a reasonable time.

Accordingly, the protocols were
reviewed widely by virologists before

the studies were initiated.

Since one of the initial concerns

related to the potential for the delivery

of recombinant DNA molecules to

mammalian cells by prokaryotic hosts

attention was focused on that model.

We have again reviewed all available

data in the light of the criticisms

received. We conclude that in the

polyoma virus risk assessment
experiments, potentially infectious or

tumorigenic recombinant DNA
molecules were not transferred out of

EK2 hosts into susceptible mouse or

hamster cells to produce either progeny
virions or tumors. We have altered the

wording in the Final Plan to reflect this

conclusion.

(3) Support and General Suggestions

for the Program. Four correspondents

submitted letters supporting the

Proposed Plan as published and made
general suggestions for improving its

effectiveness and impact.

Both the Proposed and Final Plan

indicate that the Special Assistant for

Risk Assessment will represent the Plan

to the RAC. The Special Assistant will

be a member of NIAID, the Institute

with programmatic responsibility. RAC

will, in its advisory capacity, continue to

have a major impact on the constitution

of the relevant programs. We envision

the Special Assistant reporting progress

to the RAC at its meetings and the

Committee will review each annual

updated Plan.

The importance of considering issues

and synthesizing information in

conferences and workshops was noted.

We recognize the beneficial impact of

this approach for identifying both

problems and solutions and the Plan

affords both the leadership and support

for such activities. One area for such an
approach is the question of autoimmune
responses and this is included in the

Plan along with other topics under
Prokaryotic Host-Vector Systems.

Additional areas may be added as a

result of RAC advice and, the interaction

of the Special Assistant with the

scientific community and interested

public groups.

Encouragement to extend the specific

studies on prokaryotic host-vector

systems to Bacillus subtilis was
received. The NIAID will seek the

advice of RAC, through its Risk

Assessment Sub-Committee, for

suggested studies and other aspects of

this plan. The proper emphasis and level

of integration of B. subtilis studies with

those based on E. coli will be a subject

for discussion with that group.

One correspondent suggested the

support of “worst-possible case”

experiments by the NIH in maximum
containment laboratories in order to

reveal the maximum magnitude of the

hazards. The Plan indicates that the NIH
has facilities appropriate for the conduct

of such studies and we anticipate

continuing to maintain such laboratories

in a state of readiness. Therefore, if the

NIH receives requests for facility

support or advice from RAC to perform

directly such experiments the capacity

to do the work will exist.

(4)

Specific suggestions related to

personal research interests.

Five individuals submitted statements

indicating the relationship of their

research to the various areas indicated

in the Proposed Plan. Most of these

comments suggested biological

approaches or experiments that fall

within the Plan's areas of scientific

interest. Areas indicated were:

ecological studies employing novel

tracing techniques of the host strains,

transfer of genetic information between
unrelated bacteria, new approaches to

the study of E. coli colonization of

laboratory animals, and a suggested

protein of biological importance for

inclusion in studies of prolonged
colonization.
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While these suggestions are relevant

to risk assessment studies they fall

within the broad area of research

supported through the regular grants

program and should be incorporated

into applications for such support. When
specific research activities are requested

by NIH for support through the grant or

contract mechanism, the solicitations

will be widely publicized in the NIH
Guide for Grants and Contracts and in

the Commerce Business Daily.

Correspondents will then have the

opportunity to make application if their

interests lie within the area of

solicitation.

One submission was received that

addressed issues outside the Proposed

Plan. This correspondent expressed an
interest in pursuing research on some
specific societal implications of

recombinant DNA research. This

general area was also supported in a

less specific manner by one of the

commenters cited in paragraph (3)

above. This correspondent is urged to

seek funding through the regular grants

channels of the several agencies

supporting research on Recombinant
DNA Molecules.

II. The Recombinant DNA Advisory
Committee considered the Proposed
Plan at its Meeting on May 21. 1979. Dr.

Richard M. Krause. Director NIAID
presented a summary of the program
and responded to questions.

Members of the public were provided

an opportunity to address the committee
and present their views about the

proposed program. Comments were
approximately equally divided between
suggested areas to be added and
criticisms of the interpretation of the

polyoma risk assessment experiments
cited in the Proposed Plan as

background information. Suggested
additions were to monitor nosocomial
infections, monitor transfer from
laboratory to wild type strains, and
expand research on the role of plasmids
and phages in the etiology of diseases.

Members of the Risk Assessment Sub-
Committee of the RAC commented on
the Proposed Plan and other committee
members were provided opportunity to

comment and ask questions. The
Scientific Aspects and Implementation
sections were received without
significant criticism and the RAC did not
recommend changes in regard to other
issues which were raised by the public.
The final Plan will permit close

cooperation between the Program
constituents and the RAC. As a first step
the NIAID will work with the Risk
Assessment Sub-Committee in

developing areas that require risk

assessment projects. NIAID will develop

a plan for the orderly implementation of

those projects of greatest importance.

B. Final Plan for a Program To Assess
the Risks of Recombinant DNA
Research

I. Introduction

With the issuance in December 1978

of revised guidelines for the conduct of

recombinant DNA research, the

Secretary DHEW requested that the

National Institutes of Health (NIH)
prepare an NIH Risk Assessment Plan,

which after review by the Recombinant
DNA Advisory Committee (RAC) and
publication in the Federal Register for

comment, would be made final and
updated annually. The present

document is the response to that

request.

The major concerns about

recombinant DNA experimentation have
included the possible converson of non-
pathogenic microorganisms to

pathogenic agents, as well as the

establishment of organisms containing

recombinant DNA molecules in the

ecosystem. Since the hypothetical risks

and technical basis of recombinant DNA
research are primarily microbiological in

nature, the responsibility for

coordination and implementation of the

plan was assigned by the Director. NIH
to the Director. National Institute of

Allergy and Infectious Diseases

(NIAID).
The vast majority of information

relevant to recombinant DNA risk

analysis has already come from
research not primarily designed to

provide information on risk. This will

undoubtedly continue to be the case.

This information will be obtained

chiefly from publications in the

scientific literature, from persons with

special scientific knowledge, and from
ongoing basic biomedical research. Risk

assessment analysis will require

continuing review of data developed in

the fields of microbiology, infectious

diseases, and related biological

research.

Some essential information has been,

and will continue to be. derived from
projects specifically designed to assess

various aspects of potential risks

associated with recombinant DNA
experimentation. Such experiments will

be supported by the Intramural and the

Extramural programs of NIH. Many
experiments may also be conducted in

the private sector or may be funded by
other agencies or governments.
The essential goal of a successful risk

assessment plan will be the

development of means to collect, collate,

coordinate, evaluate, and disseminate

data obtained from all sources.

II. Background and Present Program

The revision of the guidelines for

recombinant DNA research was
developed primarily through the

analysis of data generated from basic

microbiological research, such as was
done at the Falmouth and Ascot Risk

Assessment Workshops. An example of

such free-ranging research efforts which
have generated data relevant to

recombinant DNA experimentation was
the discovery of the intervening

sequences that interrupt genes in

eukaryotic DNA. This finding virtually

assures that shotgun cloning of

eukaryotic chromosomal DNA into

prokaryotes will not result in the

production of biologically active

proteins.

Special experiments have been and
will continue to be specifically designed
to assess the potential risks associated
with recombinant DNA experiments. For
example, within the Intramural Program
of NIAID two experiments were
undertaken to assess potential risks of

this new technology. The first was an
evaluation of the infectivity of polyoma
DNA when the entire viral genome was
cloned in phage and plasmid vectors of

Escherichia coli K-12. A second
experiment was a study of the

pathogenicity and stability of shotgun
clones of E. coli K-12 containing yeast
[Saccharomyces] DNA. In the polyoma
virus risk assessment experiments,
potentially infectious or tumorigenic
recombinant DNA molecules were not
transferred out of EK2 hosts into

susceptible mouse or hamster cells to

produce either progeny virions or

tumors. In the second experimental
model there was no evidence that the

inserted DNA produced any special

hazard.

Specific risk assessment experiments
have also been undertaken using the

NIH contract mechanism. Contracts
have been used to (1) assess the

potential for generating aerosols in

laboratories where recombinant DNA
research is conducted and (2) to

examine the EK2 systems for their

ability to survive and their capacity to

transfer heterologous cloned segments
to secondary hosts under conditions

simulating natural environments.
An important additional source of

information is specific DNA risk

assessment experiments that have been
undertaken in foreign countries.

Scientists supported by the European
Molecular Biology Organization (EMBO)
have also examined the infectivity of
recombinant polyoma plasmid and
phage DNA in tissue culture. The results

of these studies agree with those of
biological in vivo assays carried out by
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the Intramural scientists of NIH already

described.

III. Recombinant DNA Risk Assessment

Plan: Scientific Aspects

There are threee major types of host-

vector systems presently being used for

recombinant DNA research, and the risk

assessment program will naturally be

focused on these. They are (1)

prokaryotic host-vector systems,

primarily, E. coli and Bacillus subtilis;

(2)

lower eukaryotes, namely,

Saccharomyces cerevisiae and
Neurospora crassa; and (3) eukaryotic

viruses in cultured cells of higher

eukaryotes.

A number of events must occur before

a laboratory microorganism becomes a

possible risk to people or higher

organisms outside the immediate

laboratory environment. The assessment

of risk involves a determination of the

probability for the occurrence of these

various events. The particular data that

are most susceptible to analysis, or most

likely to provide a definitive answer
concerning risk, will differ for the

various host-vector systems. Data

elements will include the probabilities

of:

(1) Dispersal of the organism

containing recombinant DNA into the

environment.

(2) Survival of the organism in the

environment or transfer of the

recombinant molecule into another

organism.

(3) Acquisition of a selective

advantage by the recombinant-

containing organism so that it can

populate a significant ecological niche.

(4) Change in the natural biology of

the recombinant-containing organism so

that it becomes a danger to some higher

organism, as, for example, by its

conversion into a pathogen or into a

vehicle for transferring foreign DNA into

cells of the higher organism.

A major aspect of the risk assessment

plan will consist of acquiring and
analyzing information and data relevant

on these elements for the various host-

vector systems.

The following compilation of research

activities in neither final nor inclusive.

Furthermore, those mentioned here will

require more than a single year to

complete. While the present interest

emphasizes E. coli host-vector systems

in animals, in the near future the focus

may shift to other host-vector

combinations and their impact on the

ecosystem.

Prokaryotic Host- Vector Systems

With regard to acquisition of new
experimental data, the initial emphasis
will be on the E. coli K-12 systems,

since these are the major systems being

used and areas where such data are

needed have already been identified.

The following areas will be given

particular consideration.

(1) The survival in the environment

and potential selective advantage of

organisms carrying recombinant DNA.
(2) Further evaluation of the

transmission of vectors from E. coli K-
12 to other bacteria in the

gastrointestinal tract of animals and
human beings.

(3) Testing E. coli K-12 host-vector

systems carrying recombinant DNA for

virulence or increased ability to colonize

the gastrointestinal tract of mice.

{4) Animal studies of hormone-
producing strains of E. coli generated by
recombinant DNA technology.

(5) Further evaluation of the biological

activity of polyoma virus cloned in E.

coli host-vector systems.

(6) The biological activity of E. coli K-
12 clones carrying DNA copies of RNA
tumor viruses.

(7) The possible occurrence of

autoantibodies or autoreactive cells due

to the production of eukaryotic

polypeptides by bacteria that colonize

higher organisms.

Lower Eukaryotes

Areas where new experimental data

would be desirable include (1)

determining the competitive advantage

for survival of S. cerevisiae in relevant

natural environments and (2)

determining the ability of several types

of eukaryotic viruses to replicate in S.

cerevisiae and N. crassa when
introduced via a recombinant molecule.

Higher Eukaryotes

The major concern that centers on the

use of animal virus vectors to clone

foreign DNA segments in cells of higher

eukaryotes involves the unlikely

possibility of (1) creating novel

nondefective viruses as a result of the

insertion of a new DNA fragment or (2)

altering the host range of the viral

vector. The risks associated with these

problems will be evaluated continuously

through the review of the general viral

literature. Only a limited number of

experiments are currently being

conducted with these systems and it is

highly improbable that the events

enumerated above would occur. Specific

risk assessment experiments are not

being planned at present for these

systems.

IV. Implementation ofPlan

In order to implement the plan, NIAID
will:

(1) Recruit and appoint an eminent
scientist as a Special Assistant to the

Director for Risk Assessment to provide

leadership and coordination of all

activities concerned with the evaluation

of risks of research and research

products related to recombinant DNA
and other genetic research involving

potentially infectious or toxic organisms.

In this role, this scientist will be

responsible for representing the plan to

the Recombinant DNA Advisory
Committee (RAC), the scientific

community, international organizations,

and the public; will advise on the

collection and assessment of data and
edit and coordinate reports on progress;

and will chair workshops and
conferences as necessary to address

special problems of risk assessment.

This individual will also review ongoing

research for data pertinent to risk

assessment by such means as analysis

of data from research which is published

or presented at meetings, by direct

contacts with scientists, and through

review of Memoranda of Understanding

and Agreement (MUAs) filed with the

Office of Recombinant DNA Activities

(ORDA). Liaison will be maintained
with those who have related

responsibilities in other countries and
international scientific organizations.

The Institute will recruit and appoint

such ancillary staff as are needed by the

Special Assistant.

(2) Develop and issue such requests

for applications or proposals as are

necessary to ensure the conduct of risk

assessment research required to answer
specific questions or to fill gaps in data

being accumulated from other research.

It is anticipated that these specific needs
will be identified by the activities of the

Special Assistant for Risk Assessment,
the RAC, and scientists addressing the

issues in workshops and conferences.

(3) Prepare and send periodic reports

to the RAC identifying questions,

problems, and evaluations of scientific

information pertinent to their various

advisory functions.

(4) Respond to inquiries from
scientists, the public, DHEW, or other

government agencies regarding

available data on risk assessment and
evaluation of those data.

In order to carry out these

responsibilities, the NIAID will enlist

the services of the following existing

NIH offices, committees, and people to

provide information, to advise and
evaluate, and to review, as appropriate,

reports for completeness and accuracy.

(1) Recombinant DNA Advisory
Committee (RAC)
A Risk Assessment Subcommittee has

recently been established in the RAC to

provide the NIH with broad technical

and public policy advice concerning risk

assessment. This subcommittee will
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serve as the focus for RAC advice and
interaction with the various program
elements.

(2) Office of Recombinant DNA
Activities (ORDA)
ORDA will maintain a registry of

ongoing recombinant DNA research as

filed in MUAs. The registry, which will

include information on hosts, vectors,

sources of inserted DNA, containment
levels, etc., will serve as a resource for

information on ongoing research which
can be reviewed for risk assessment
aspects.

(3) Office of Specialized Research and
Facilities (OSRF)
The OSRF will:

(a) Manage grants and contracts

solicited as a result of program efforts.

(b) Serve as a clearinghouse for

special facilities, services, and other

resources required by the plan.

(c) Organize workshops and
conferences as necessary to evaluate

research or coordinate these efforts.

(d) Maintain contact for information

exchange with international groups
conducting or fostering risk assessment
work.

(e) Serve as central office for data

compilation.

(4) Intramural Scientists

The NIH had available high

containment laboratories which will

provide a long-range base for risk

assessment experiments requiring such
technology. Intramural scientists in

NIAID and other NIH laboratories will

also contribute pertinent information
and will serve as ad hoc consultants on
the various aspects of risk assessment.

(5) NIH Extramural Program Officers

and Executive Secretaries of the Study
Sections

These individuals will serve as a

valuable resource because of their

familiarity with grants and contracts
covering a full range of scientific

disciplines supported by NIH which may
yield valuable risk assessment
information.

Dated: September S. 1979.

Donald S. Fredrickson.

Director. National Institutes ofHealth.

|FX Doc 7S-28J1J Filed S-1S-7* *45 am|

BILLING COO€ 4 1 10-da-41
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Advisory
Committee; Meeting

Pursuant to Pub-L 92-463, notice is

hereby given of a meeting of the

Recombinant DNA Advisory Committee
at the National Institutes of Health,

Conference Room 10. Building 31 C,

Bethesda. Maryland 20205, on December
6-7. 1979, from 9:00 a.m. to 5:00 p.m. This

meeting will be open to the public on
December 6 from 9:00 a.m. to 5:00 p.m.,

and December 7. from 9:00 a.m. to 3:00

p.m., to discuss:

Amendment of Guidelines

Containment practices appropriate for large-

scale production

Exception to a prohibition

Procedures for lowering characterized clones

Large-scale experiments

Prokaryote host-vectors other than £ coli K-
12

N1H risk-assessment plan

Review of protocols for required containment

levels

Other matters requiring necessary action by

the Committee.

Attendance by the public will be

limited to space available.

In accordance with the provisions set

forth in section 552b(c)(4). Title 5. U.S.

Code and section 10(d) of Pub. L 92-463,

the meeting will be closed to the public

on December 7 from 3:00 p.m. to 5:00

p.m. for the review, discussion and
evaluation of a proposal from a

commercial concern for scale-up of

recombinant DNA experiments. This

proposals and the discussions could

reveal confidential trade secrets or

commercial property such as patentable

material.

Dr. William ). Cartland, Jr. Executive

Secretary. Recombinant DNA Advisory
Committee. National Institutes of

Health. Building 31. Room 4A52.
telephone 301-496-6051. will provide

materials to be discussed at the meeting,

rosters of committee members and
substantive program information. A
summary of the meeting will be
available at a later date.

Dated: October 26. 1979.

Suzanne L Fremeau.

Committee Management Officer. NIH.

FR Doc F.l*d 10-J1-7W a 45 .m|

MU-INO coot 411O-0S-M

Recombinant DNA Research;
Proposed Actions Under Guidelines

agency: National Institutes of Health.

PHS. DHEW.

ACTION: Notice of proposed actions

under NIH Guidelines for Research
Involving Recombinant DNA Molecules.

summary: This notice sets forth

proposals for actions to be taken under
the 1978 NIH Guidelines for Research
Involving Recombinant DNA Molecules
(Federal Register of December 22. 1978

(43 FR 60108)). Interested parties are

invited to submit comments concerning

these proposals. After consideration of

these proposals and comments by the

NIH Recombinant DNA Advisory
Committee (RAC) at its December 6-7,

1979, meeting, the Director of the

National Institutes of Health will issue

decisions on these proposals in accord

with the Guidelines.

DATE: Comments must be received by
December 3, 1979.

ADDRESS: Written comments and
recommendations should be submitted

to the Director. Office of Recombinant
DNA Activities. Building 31. Room 4A52,
National Institutes of Health, Bethesda.

Maryland 20205. All comments received

in timely response to this notice will be
considered and will be available for

public inspection in the above office on
weekdays between the hours of 8:30

a.m. and 5:00 p.m.

FOR FURTHER INFORMATION CONTACT:
Additional information can be obtained

from Drs. Stanley Barban or Elizabeth

Milewski. Office of Recombinant DNA
Activities. National Institutes of Health,

Bethesda. Maryland 20205. (301) 496-

6051.

SUPPLEMENTARY INFORMATION: The
National Institutes of Health will

consider the following changes and
amendments under the Guidelines for

Research Involving Recombinant DNA
Molecules (43 FR 60108). as well as

actions under these Guidelines.

1.

Revision of Requirements for

Exempt Experiments. As a result of

discussions by the RAC at its September
6-7. 1979 meeting, a working group has

proposed an amendment of the

requirements for conducting

experiments exempted under Section

I-E of the Guidelines. The proposal

would amend Section I-E of the

Guidelines to read as follows (new
wording is in italics:)

I-E. Exemptions. It must be emphasized
that the following exemptions[4) are not

meant to apply to experiments described in

the Sections I-D-l to I-D-5 as being

prohibited.

The following recombinant DNA molecules

are exempt from these Guidelines, and no
registration with NIH is necessary provided,

however, that where exempted experiments

are conducted at. or sponsored by an
institution receiving financial support or

verba! sanction (i.e.. industry) from NIH for

research involving recombinant DNA
molecules, notice ofsuch experiments shall

be given to the local 1BC. which will upon
request provide ORDA with a summary
report of the number and nature of such

exempt experiments conducted at or by such
institutions:

2. Expiration Date for Section VI of
the Guidelines. A proposed Section VI
to be added to Guidelines entitled

"Voluntary Compliance" was
recommended by the RAC at its

September 6-7, 1979 meeting by a vote

of 11 to 0 with 4 abstentions. Final

action on this recommendation by the

Director. NIH, has not yet been taken.

Dr. Richard Novick has proposed the

following resolution with regard to

compliance with the Guidelines by non-

federally funded institutions:

Whereas it is desirable to establish a

uniform standard of conduct for the

performance of experiments involving

recombinant DNA techniques.

And whereas the RAC has recommended
mandatory compliance with the NIH
Guidelines for non-federally funded
institutions.

And whereas there is currently no extent

legal framework within which this can be
effected.

The RAC congratulates the Pharmaceutical

Manufacturers Association and its member
companies for the cooperative spirit that they

have shown in agreeing to comply with the

NIH Guidelines voluntarily under provisions

of the supplement to the Guidelines adopted
by the RAC at its meeting of September 6-7,

1979.

At the same time, the Committee regards

the concept of voluntary compliance as

experimental: in order to ensure further

consideration after a trial period, it sets

hereby an expiration date of June 1, 1980.

subject to renewal, on these supplementary
provisions (Section VI of the Guidelines).

3. Amendment of Sections I-A and II-

D of the Guidelines. Dr. Richard Novick
has recommended that Sections I-A and
II—D of the Guidelines be amended to

include additional text (new text is in

italics):

I-A. Purpose. The purpose of these

Guidelines is to specify practices for

constructing and handling (i) recombinant

DNA molecules and (ii) organisms and
viruses containing recombinant DNA
molecules in cases where there is a clearly

perceived hazard to plants or aninials.

II—D. Biological Containment. Whenever a

molecular done poses a clearly definable

hazard, a level of biological containment
appropriate to the severity of the hazard will

be used.

Dr. Novick has proposed that the

following new sections be inserted in

the Guidelines as Sections II-D-l-a, II-

D-l-a-(l), and II-D-l-a-(2). The current

text on HV1 with these numbers would
be retained and renumbered. The
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proposed new sections would read as

follows:

Il-D-l-a. HVO. A host-vector system that

provides no biological containment in

comparison with naturally-occurring

organisms of the same species.

II-D-l-a-{l). EKO. The host is any strain of

E. coli and vectors include plasmids and
bacteriophages without restriction.

II-D-l-a-(2). Otherprokaryotes. Other
prokaryotes may be used at die HVO level

after certification by the Director, NIH, with
advice of the Recombinant DNA Advisory
Committee, after appropriate notice and
opportunity for public comment.

4. Amendment ofSections III-B-2,

11I-C-5, and III-C-6. At its September 6-

7, 1979 meeting, the RAC voted to

consider at its next meeting an
amendment of Section III-C-6 proposed
by Dr. David Hogness of Stanford

University to remove the requirement

for use of certified EK2 plasmid vectors

in certain experiments involving “return

of DNA to host of origin.” Because the

proposed amendment is also applicable

to other sections of the Guidelines, all of

the affected sections will be considered

for amendment. The proposed
amendment of Sections III-B-2, III-C-5,

and III-C-6 would change the words
“.

. . may be inserted into a lambdoid
phage vector or into a vector from a

certified EK2 host-vector system and
propagated . .

.” to “.
. . may be

inserted into a vector and propagated

5. Amendment ofSection III-C-7-a.

Dr. David Hogness of Stanford

University has proposed that Section

III-C-7-a be amended to include

invertebrates. The current version of HI—

C-7-a refers only to non-human
vertebrates. The amended Section III-C-

7-a would read as follows:

III-C-7-a. Transfer to Non-human Animals.
DNA from any nonprohibited source (Section

I-D), except for greater than one quarter of a

eukaryotic viral genome, which has been
cloned and propagated in E. coli under PI
conditions, may be transferred with the E.

coli vector used for cloning to any eukaryotic

cells in culture or to any nonhuman animal
and propagated under conditions of physical

containment comparable to PI and
appropriate to the organism under study [2A].

Transfers to any other host will be
considered by the RAC on a case-by-case

basis [45].

6. Request to Clone Segments ofFoot
and Mouth Disease Virus. Investigators

at the Plum Island Animal Disease
Center have requested an exception to a
prohibition in order to clone in E. coli K-
12 the VP 3 protein of Foot and Mouth
Disease (FMD) virus. This virus is an
RNA virus belonging to the class of

picornavirus. This disease agent is

controlled by the United States

Government, which has, by law,

forbidden entry into the U.S. of the

animal disease organism (CDC class 5

agent). The U.S. Congress has, however,
designated the Plum Island Animal
Disease Center, of the U.S. Department
of Agriculture, as the one place in the

U.S. where this agent can be cultured.

The Director, NIH, is authorized to

permit exceptions to prohibuted

experiments under Section IV-E-l-b-
(l)-(e).

7. Containment Standards for Large-

Scale Research and Production. The
Working Group on Large-Scale Research
and Production has prepared a draft set

of physical containment standards for

recombinant DNA research involving

more than 10 liters of culture. Copies of

these draft standards are available from
the NIH Office of Recombinant DNA
Activities.

Comments on the draft standards are

invited. Comments received in timely

fashion will be considered at the

December RAC meeting. All comments
received through January 10, 1980, will

be taken into account by the Working
Group in its preparation of a revised

draft. The revised draft standards for

large-scale work will be available from
ORDA on February 1, 1980, and will be
considered at the March RAC meeting.

Comments on the revised draft

standards will be considered at the

March meeting.

If eventually approved by the NIH
Director, the substantive standards for

large-scale work could be combined
with the procedural standards

recommended by the RAC at the

September 1979 meeting or a

subsequently revised version. The
combined standards could then

constitute an Appendix on Large-Scale

Research and Producton to the general

NIH Guidelines.

8. Transfer ofDNA from Anabaena to

Klebsiella. Dr. Robert Haselkom of the

University of Chicago has requested

approval to transfer cloned fragments of

Anabaena DNA into Klebsiella by
transformation.

9. Proposed EK2 Lambda-E. coli K-12
Host-Vector Systems. Dr. Pierre Tiollais

of the Institut Pasteur has requested EK2
certification of several E. coli K-12 host-

vector systems based on derivatives of

bacteriophage lambda.
10. Proposalfrom Risk Assessment

Working Group. The NIAID Risk-

Assessment Working Group has
proposed a major change to the NIH
Recombinant DNA Guidelines that will

broaden the field of investigations of

risk assessment studies and will

accelerate the process by which such
studies will be carried out. At the

present time, experiments allowable

under the Guidelines are basically

restricted to the use of DNA from non-

pathogenic organisms which are

propagated in host organisms that

possess at least a moderate degree of

biological containment. Experiments
which involve genes for the biosynthesis

of toxins potent for vertebrates, DNA
from class 3, 4, and 5 pathogens, and
DNA from plant pathogens that may
increase virulence or host range are

specifically prohibited by the Guidelines

as are experiments which may involve

“wild type” host-vector systems. The
design of risk assessment studies which
now may be classified as allowable

experiments may skew the studies

toward negative results because of the

absence of moieties which may confer

hazardous qualities. Also, the results of

such experiments may not allow

extrapolation to assess risks of

recombinant DNA experiments that may
involve organisms which possess

intrinsic hazardous qualities such as

infectious microorganisms. On the other

hand, it shoud be possible to measure
more precisely the potential risk of

recombinant DNA technology if

experiments which fall within the

prohibited categories were encouraged
and carried out. While such experiments
can be excepted from the prohibitions,

the long process for granting exceptions

discourages innovative research in the

prohibited areas. The following major
change is therefore recommended to

encourage and stimulate relevant risk

assessment studies that may lead to a

more precise understanding of the

potential hazards associated with

recombinant DNA technology.

The specific proposed change to the

Guidelines is to add the following

paragraph to the end of Section I-D:

Experiments in Categories I-D-l, I-D-2, 1-

D-3, 1-D-5, and experiments involving “wild

type” hostvector systems are excepted from

the prohibitions provided that these

experiments are designed for risk assessment
purposes and are conducted within the NIH
high containment facilities located in Building

41-T on the Bethesda campus and in Building

550 located at the Frederick Cancer Research

Center. The selection of laboratory practices

and containment equipment for such

experiments shall be approved by ORDA
following consultation with the RAC Risk

Assessment Subcomittee and the NIH
Biosafety Committee.

11.

Proposed Containment for Cloning

Tumor Virus Genes. Dr. Stuart Newman
of New York Medical College has filed

the following statement and proposed
major action with ORDA: "I would like

to point out several aspects of the

recently reported Rowe-Martin
tumorigenicity risk-assessment

experiments (Israel, et al., Science, 205,

1140, 1979) that I believe have not
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received adequate discussion either at

the RAC or in the scientific community

at large:

(a) Restriction enzyme generated

fragments of the polyoma genome retain

the tumorigencity exhibited by polyoma
DNA. even after incorporation into

plasmids or lambda particles. Therefore,

working with subgenomic fragments

does not represent a form of

containment, as may have been thought

previously. Indeed, a recent paper from

Rowe and Martin's groups (Israel, et al..

PSAS. 76. 3713, 1979} shows that

preparations of polyoma DNA can

actually have their tumorigencity

increased to one hundred percent (vs.

nineteen percent in controls) by
treatment with certain restriction

enzymes. Therefore, working with

subgenamic fragments actually

represents a new level of hazard.

(b) Since polyoma DNA and
subgenomic fragments thereof are

tumorigenic in the absence of residual

infectivity, the argument that working

with the DNA is no more hazardous

than working with the whole virus, is no
longer tenable. Specifically, the

generation of infective particles and
subsequent spread through the tissue of

an exposed host is not necessary for a

tumor to be formed: action on a single

cell of a host and subsequent replication

of that transformed cell is all that is

necessary.

(c) A corollary of (b) is that the capsid

of a normal virus may actually represent

a form of containment which is

breached in splicing experiments. There
is good reason to believe that the host

range for tumorigenicity may be
extended by the use of subgenomic
fragments, since unlike the capsid. DNA
probably does not observe cell surface

differences.

(d) The insertion of plasmids or

lambda particles containing polyoma
DNA fragments into bacteria represents

a new route into the ecosystem and a

new reservior for variation of a material

which is manifestly an agent of animal
carcinogenesis.

(e) The fact that the splice products
are less effective than the whole virus in

promoting tumors in polyoma's normal
host is irrelevant when considered along
with the creation of quantitatively new
routes of dissemination of this

tumorigenic agent.

I therefore propose in the strongest

terms that guidelines for containment of

tumor virus gene splicing experiments
be raised to P4/EK2 levels rather than
be further weakened as would result

from the E. coli K-12 exemption
proposal of the September 1979 RAC
meeting.

Dated: October 25, 1979.

Donald S. Frederickson. M.D.,

Director. National Institutes ofHealth.

(FR Doc T9S37M Filed 10-31-7* *45 am)

BILUNG CODE 4110-0S-M
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH

RECOMBINANT DNA ADVISORY COMMITTEE

MINUTES OF MEETING^

DECEMBER 6-7, 1979

The Recombinant DNA Advisory Committee (RAC) was convened for its
seventeenth meeting at 9 a.m. on December 6, 1979, in Conference Roan 10,
Building 31, National Institutes of Health, 9000 Rockville Pike, Bethesda,
Maryland. Dr. Jane K. Setlew, (Chairman) Biologist, Brookhaven National
Laboratory presided. In accordance with Public Law 92-463 the meeting
was open to the public, except for the review of proposals involving pro-
prietary information as the last item of business on December 7, 1979.

Committee members present for all or part of the meeting were :

Dr. Abdul Karim Ahmed; Dr. David Baltimore; Dr. Winston Brill; Dr. Francis
Broadbent; Dr. Allan Campbell; Mrs. Zelma Cason; Dr. Richard Goldstein;
Dr. Susan Gottesman; Dr. Jean Harris; Ms. Patricia King; Dr. Sheldon Krimsky;
Dr. Werner Maas; Dr. James Mason; Dr. Elena Nightingale; Dr. Richard Novick;
Dr. Samuel Proctor; Mr. Ray Thornton; Dr. LeRoy Walters; Dr. Luther Williams;
Dr. Frank Young; Dr. Milton Zaitlin; and Dr. William J. Gartland, Jr.,
Executive Secretary.

A Committee roster is attached. (Attachment I)

The following ad hoc consultants to the Committee were present :

Dr. Kenneth Bems, University of Florida
Dr. Roger Herriott, Johns Hopkins University

The following non-voting members and liaison representatives were present :

Dr. George Duda, Department of Energy; Dr. Herman Lewis, National Science
Foundation; Dr. Melvin Myers, National Institute for Occupational Safety
and Health; Dr. Mariano Pimentel, Department of Interior; Dr. Jane Schultz,
Veterans Administration; Dr. Sue Tolin, United States Department of Agri-
culture; and Dr. William J. Walsh, III, Department of State.

^The RAC is advisory to the NIH, and its recommendations should not
be considered as final and accepted. The Office of Recombinant DNA
Activities should be consulted for NIH policy on specific issues.
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Other National Institutes of Health staff present were :

Dr. Stanley Barban, NIAID; Dr. W. EJrcnett Barkley, NCI; Mrs. Betty Butler,

NIAID; Dr. Irving Delappe, NIAID; Dr. John Irwin, DRS; Dr. Richard Krause,
NIAID; Dr. Malcolm Martin, NIAID; Dr. Elizabeth Milewski, NIAID; Dr. Stanley
Nagle, NIAID; Dr. John Nutter, NIAID; Mr. Richard Riseberg, OGC; Dr. Wallace
Rowe, NIAID; Ms Janet Sobell, OD; Dr. Bernard Talbot, OD; Dr. George Vande
Woude, NCI; and Dr. Burke Zimmerman, OD.

Others in attendance for all or part of the meeting were :

Dr. John Adams, Pharmaceutical Manufacturers Association; Dr. E. A.
Agostine, Pfizer, Inc.; Dr. Rosanne Apfeldorf, Occupational Safety &

Health Administration; Dr. Howard L. Bachrach, Department of Agriculture;
Mr. Dave Beddew, O'Melving & Myers; Dr. Queta Bond, National Academy of
Sciences; Dr. K. C. Bora, Health & Welfare, Canada; Dr. Jerry Callis,
Department of Agriculture, Plum Island; Dr. Ronald Cape, Cetus Corporation;
Mr. Jeffrey Christy, Blue Sheet; Mr. Leslie Dach, Environmental Defense
Fund; Dr. Otis P. Daily, Navy Medical Research Institute, Bethesda;
Mr. David Dickson, Nature; Dr. Clarence Grogan, Department of Agricul-
ture; Dr. Philip Harriman, National Science Foundation; Dr. Zsolt
Harsanyi, Office of Technology Assessment; Ms. Robin Henig, BioScience;
Dr. Paul Hung, Abbott Research Laboratories; Dr. Evelyn Hurlburt, Johns
Hopkins School of Hygiene; Dr. Dorothy Jessup, Department of Agriculture;
Dr. I. S. Johnson, Eli Lilly & Company; Dr. Attila I. Kadar, Food and
Drug Administration; Mr. Alan Kaplan, Attorney, Washington, D.C.;
Dr. Charles C. Kimble, Focd & Drug Administration; Dr. Gretchen Kolsrud,
Office of Technology Assessment; Dr. M. A. Levine, Environmental Protec-
tion Agency; Dr. David Logan, Occupational Safety & Health Administra-
tion; Dr. Robert W. M. McKinney, Enviro Control, Inc.; Dr. James
McCullough, Library of Congress; Dr. Charles S. Marwick, Medical World
News; Dr. DeLill Nasser, National Science Foundation; Dr. William
O'Neill, Poly-Planning Island; Dr. Seth Pauker, Occupational Safety &
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I. CALL TO ORDER AND OPENING REMARKS

Dr. Jane Setlcw, chairperson, called the meeting to order at
9 a.m. , December 6, 1979. Dr. Setlcw began the meeting by intro-
ducing a new Recombinant DNA Advisory Committee (RAC) member,
Dr. Jean Harris. She also introduced two ad hoc consultants.
Dr. Roger Herriott and Dr. Kenneth Bems.

II. MINUTES OF SEPTEMBER 6-7, 1979 MEETING

The RAC reviewed the minutes of the previous meeting (tab 795).
Dr. Walters said that he had discovered one substantive error
which he believed to be typographical; on page 35 in line 19:

"Section le" should be "Section lc." He added that he had some
minor editorial suggestions to submit to the Executive Secretary.
Dr. Walters then moved approval of the Minutes. Dr. Ahmed noted
that in the vote on the EL coli K-12 proposal several individuals
had requested that their vote be recorded; those names had not
been included in the Minutes. Dr. Ahmed added that the names of
people assigned to working groups should be recorded in the
Minutes. Dr. Wright, a member of the public, said that in the

previous meeting she had questioned Dr. FYedrickson regarding
NIH's position on mandatory regulation of industry, and that
neither her question nor his response had been included in the
Minutes. She requested that this exchange be included. With
incorporation of these changes, the Minutes were approved
by a vote of fourteen for, none opposed, with one abstention
(Ms. King).

III. STATUS OF RAC RECOMMENDATIONS MADE AT SEPTEMBER 1979 MEETING

Dr. Setlcw delivered an update on the the status of the major
actions recommended by the RAC at the September 1979 meeting.
She stated that tab 796 is the text of a notice that appeared
in the Federal Register on November 30, 1979. The notice
publishes for 30 days of comment the proposed revised Guidelines
incorporating actions recommended at the September 1979 meeting.
Following this comment period, a final decision on these actions
will be published.

Dr. Setlcw noted that Dr. Fredrickson's proposed decision departs
somewhat from the E. coli K-12 proposal as recommended by the

RAC in September. In Dr. Fredrickson's proposal, most EL coli
K-12 manipulations are not exempt from the Guidelines; registra-
tion and review by NIH would not, however, be necessary for these

experiments. She noted that Dr. Fredrickson accepted PI + EK1
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containment conditions and the requirement that these experiments
must be registered with the local IBC. Prior review and approval
of experiments by the IBC would be required when there is attempted
efficient expression of a gene coding for a eukaryotic protein.
Dr. Talbot said that Dr. Fredrickson welcomes individual written
comments by RAC member.

Dr. Setlow said that the RAC should specifically consider three
items in the proposed revised Guidelines. The first is how the
Guidelines should treat single stranded Ff phages. Dr. Setlow
requested that the "Phage" Subcommittee consider this. The
second question is whether it is appropriate for HV1CV to be

substituted for EK1CV in Section III-A-2-a, "Viruses of
Eukaryotes." She noted that, at the moment, the only non-E. coli
systems certified as HV2 are yeast systems. Dr. Setlow asked
Drs. Elena Nightingale and Winston Brill to consider this ques-
tion. The third question concerns the need for prior NIH
approval for lowering containment levels for characterized clones
or purified DNA. Dr. Setlow appointed Drs. Ahmed, Novick, and
Williams, to consider this issue. For each of these 3 items,
she requested that the groups prepare recommendation for publica-
tion in the Federal Register prior to the March 1980 RAC meeting,
if they feel a change is desirable.

In response to a question from Dr. Ahmed, Dr. Talbot stated that
experiments exempt under the Guidelines need not be registered
with the local IBC. He added that this issue is one of the
meeting's agenda items. In response to a question from Dr.

Goldstein, Dr. Talbot cited the decontamination requirements of
Pi containment.

IV. REQUEST FOR EXCEPTION TO A PROHIBITION TO DEVELOP FOOT AND MOUTH
DISEASE VACCINE

Dr. Setlcw then began discussion of a request from the Department
of Agriculture Research Center at Plum Island for an exception
to the prohibition against cloning DNA from a Class 5 pathogen
(tabs 763, 764, 765, 782, 783). Dr. Baltimore described the
historical background and the virology of Foot and Mouth Disease
(FMD). He said that some countries have chosen to vaccinate
animals while others have not. The United States attempts to
control Foot and Mouth Disease by rigorous quarantine measures.
In the U.S., the virus is studied only at the Plum Island Animal
Disease Center. The proposal before the RAC is an attempt to
employ a new approach to vaccine development. FMD virus is a
picomovirus with a genome composed of single strand RNA. The
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work as proposed will involve collaboration between Genentech,
Inc., and the Plum Island Animal Disease Center. Workers from
Genentech will reverse transcribe the FMD genome on Plum Island.
Fragments of reverse transcription products will be cloned and
tested for infectivity before removal from Plum Island.

Dr. Baltimore said that provided no potentially infectious
material is removed from Plum Island the plan seems innocuous.
To be certain that no full length pieces are produced,
Dr. Baltimore suggested the RAC could specify that any clone
removed from Plum Island contain less than five thousand bases
of FMD related DNA. Dr. Baltimore moved approval of the
proposal with this added caveat.

Dr. Ahmed asked how infectivity of reverse transcribed segments
will be tested. Dr. Bachrach said that infectivity is tested by
injection of the material into cattle, swine, and calf thyroid
tissue cultures. Dr. Ross of Genentech said only DNA will be

removed from Plum Island.

Dr. Goldstein asked for information concerning the incidence of
FMD. Dr. Bachrach responded that there have been nine outbreaks
of FMD in the United States, the last in 1929. Dr. Goldstein
then asked why the clones are being moved to Genentech.
Dr. Ross responded the work at Genentech, which includes sequenc-
ing of the clones requires a good deal of time. Dr. Goldstein
said that sequencing is not a particularly difficult operation.
He questioned whether movement of these clones from one place
to another is necessary. Dr. Baltimore responded that the
construction of an expressing clone involves state of the art
recombinant DNA work. He said that a recombinant DNA laboratory
could be established on Plum Island, but he did not feel that it

should be required.

Dr. Goldstein stated that there are defective viruses missing
numerous genes which can be rescued. He said that limitation on
size does not neccesarily allay his concerns on infectivity or
potential infectivity. Dr. Baltimore asked Dr. Goldstein to
present a scenario for the rescue of a clone which contains 5000
base pairs of a picomovirus. Dr. Young noted that cases of

recombination between plasmids with overlapping segments have
been demonstrated. He suggested the RAC might want to restrict
the experimental protocol to preclude the use of overlapping
sequences and multiple plasmids.
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Dr. Young then requested a description of the containment
procedures to be followed in shipping the DMA from Plum Island

to the West Goast. Dr. Callis, Director of Plum Island Animal
Disease Center, responded that after the material is safety
tested, it will be placed in a polyethylene bag which will be
placed inside of a metal container containing sodium hydroxide.
This container will be sealed and will be placed inside another
can which will also be seeded. That will be placed inside of a

thermos container which will be placed inside of a wooden box
which would be couriered to California.

Dr . Campbell said that a situation where all of the pieces of
FMD DNA could come together should be avoided, although a
barrier to spread exists in getting FMD genetic information from
E. coli into a mammalian cell. Dr. Baltimore pointed out that
should the virus escape, an established procedure for dealing
with this situation exists. Dr. Campbell said that he would be

more comfortable if the material removed from Plum Island had
zero probability of harm.

Dr. Goldstein asked whether FMD could be packaged in a phage
coat. Dr. Baltimore stated that it could be packaged.
Dr. Goldstein then suggested that the RAC consider appro/ing
only that part of the proposal dealing with work at Plum Island,
i.e.. Stage I.

Dr. Bachrach then explained some of the biology of FMD. He said
that the genome could be cleaved yielding an L and an S fragment.
He said that as an alternative pathway the protocol could work
with the L fragment. Dr. Bachrach said that the L fragment is

non-infectious in mammalian cells.

Mr. Thornton said that he had problems with the material being
shipped by courier to California and subsequently placed in a Pi

laboratory. He said that either the material is not dangerous,
or it is infectious and should be handled as FMD virus. He
proposed that the RAC accept Dr. Goldstein's suggestion of
approving Stage I. Dr. Young asked if multiple experiments had

demonstrated that the L fragment is not infectious. He
said that if this is the case, the L fragment would provide a
very elegant biological containment. Dr. Bachrach said that use
of the L fragment is not part of the proposed protocol but rather
an alternative pathway. Dr. Baltimore stated that he would be
willing to accept as an amendment to his motion that approval be

recommended for the cloning of reverse transcripts from the L
fragment.
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Dr. Goldstein asked Dr. Call is to discuss the problem of vaccine
efficacy. Dr. Callis responded that approximately 800 million
doses of vaccine are used yearly worldwide. Dr. Goldstein asked
if antigenic drift occurs in FMD. Dr. Callis responded that a
drift does occur but not to the extent as in influenza. He said
there are seven immunological types of FMD and approximately
sixty-five subtypes.

Dr. Ahmed then proposed an amendment to Dr. Baltimore's motion.
He suggested the addition of a requirement that no material be
removed from Plum Island until all the relevant data have been
reviewed by the RAC following review by a working group.
Dr. Young suggested approving the project in principle with the
qualification that the data be reviewed before the material is
transported from Plum Island. Dr. Ahmed asked whether the
subgenomic fragments would be considered a Class 5 agent.
Dr. Young responded that organisms are classified as pathogens
in their natural state. Non-infectious fragments would not be

equated with a Class 5 agent.

Dr. Novick asked whether there could be recombination between
FMD virus and related viruses that are not Class 5 agents.
Dr. Baltimore agreed that it could occur but said that such an
event is highly unlikely. Dr. Bachrach said that there is

evidence of cross encapsidation but not of recombination between
bovine enterovirus and FMD.

Dr. Gottesman said that the FMD proposal could be broken down
into three issues. She suggested that the RAC deal with them
and vote on them one-by-one. She said that the first issue is

the making of the clones on Plum Island. She noted that there
appears to be an agreement on this phase. The second issue
deals with what further approval is required before the clones
are to leave Plum Island. She suggested that the RAC could
review the data on the L fragment, the data on the clones which
will be generated on Plum Island, and the results of infectivity
testing. Ihe third issue is the appropriate containment for
the work in California. Dr. Ahmed said that he was not
comfortable with only a subcommittee reviewing the data.

Dr. Nightingale noted this is the first request for an exception
to a prohibition. She expressed concern that one of the reasons
given for removing the clones from Plum Island was the convenience
of the researchers. Dr. Ross responded that it is not simply a
question of inconvenience of the researchers. He said that all
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the resources available in a modem molecular biology laboratory
are necessary to characterize the clones. An enormous expense
would be involved if these resources had to be moved to Plum
Island.

Dr. Krimsky asked for more background on the conventional methods
of producing FMD vaccine. He asked whether the recombinant
technique would be safer than conventional techniques for produc-
ing vaccine. Dr. Callis responded that of the estimated 800
million doses of vaccine produced annually, the virus in about
300 million doses is produced in explants of bovine tongue
epithelium. Virus for about 500 million doses is produced in

tissue culture systems. Dr. Callis said that in order to produce
vaccine by this method, enormous quantities of virus must be
produced with the attendant containment problems. He suggested
that recombinant technology could produce vaccine at considerably
less expense as a stable product, without risk of the virus
escaping from factories. Many outbreaks today result from
inconpletely inactivated vaccine or escape of the virus from
factories.

Dr. Bems asked Dr. Callis to explain how the vaccine would be
used in case of an outbreak. Dr. Callis responded that the
policy on FMD and other infectious foreign animal diseases is to
eradicate them should they enter the U.S. In the case of FMD,
eradication has been attempted by slaughter and burial or
incineration of all infected and exposed animals. USDA policy
for control of FMD depends on eradication, including the applica-
tion of vaccines. He said that in an outbreak the vaccine would
be administered to all susceptible animals within a twenty-five
mile radius. Dr. Bems asked what role timing plays in the ring
containment procedure. Dr. Callis responded that time is of
essence. Dr. Novick said that the hazard of using a subgenomic
fragment is infinitesimal in comparison to using the whole virus
to produce vaccine and the RAC should permit the research to
proceed.

Dr. Goldstein said he thought the project is a worthy one. However,
he said he is concerned because the project involves a company
which has been in open violation of the NIH Guidelines. Dr. Ross
responded that Genentech is not new and has not been in open
violation of the Guidelines. Dr. Krimsky asked Dr. Gartland if

he could provide any additional information. Dr. Gartland stated
that under the 1976 Guidelines the only scale-up prohibition
was against scale-up of recombinant DNAs "known to make harmful
products." He said that the Genentech IBC made a judgment that
the A chain and B chain insulin recombinants were not known to
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make harmful products and Genentech began a scale-up in October
1978 under the 1976 Guidelines. On December 22, 1978, the NIH
revised the Guidelines, and these revised Guidelines went into
effect on January 2, 1979. The revised Guidelines contain a more
stringent standard for scale-up including approval by the Director,
NIH. Dr. Gartland said that Genentech has stated they have not
been in violation of the Guidelines.

Dr. Callis stressed the point that the USDA has a committee, the
Vectors Committee, which regulates materials shipped off Plum
Island. He said the material to be shipped off the island will
be subjected to stringent tests for infectivity. Dr. Campbell
asked whether every shipment off of the Island is approved by
the Committee. Dr. Callis said that it is.

Dr. Gottesman then preposed the following four-part motion:

(1) That the RAC approve the formation of recombinants between
Foot and Mouth Disease Virus and plasmid pBR322 as outlined
in Stage I of the scientific plan of document #763, to take
place at Plum Island;

(2) That a working group be formed to examine data on the
infectivity of sub-genomic portions of the Foot and Mouth
Disease Virus and to examine the testing data and infectivity
of the clones produced on Plum Island;

The collection of clones to be approved for removal from
Plum Island shall not contain among them the full genome
of the Foot and Mouth Disease Virus;

The working group shall:

(a) be empowered to approve the continuation of the

experiments through Stage II and Stage III,

or, alternatively

(a') report back to the full RAC on the infectivity data.
The RAC will then consider approval for further stages

of the experiment.

and
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(b) reccrmend to the RAC procedures for continued
monitoring of these experiments.

(3) That experiments with the Foot and Mouth Diesease clones at
Genentech be carried out at P3 + EK1 or P2 + EK2 containment;

(4) Stage IV experiments (isolation of clones from other FMD
type viruses) shall also be examined by the Working Group
before removal of clones from Plum Island,

or, alternatively

(4') Stage IV experiments shall not be begun before review of
results of Stages I-III by the RAC.

Dr. Gottesman moved Part 1 of her motion and Mr. Thornton seconded
the motion. The RAC recommended approval of Part 1 of the motion
by a vote of 17 in favor, none opposed, with one abstention.

Dr. Gottesman discussed Part 2 of her motion. Dr. Young suggested
a preamble to Part 2 of the motion;

"While the RAC approves the entire project in principle,
it is recognized that data from the first phase must be

evaluated prior to removal of any clones from Plum Island.
Accordingly. ..."

Dr. Gottesman accepted this amendment.

Dr. Zaitlin said he thought the sense of the discussion was that
the clones should not contain collectively as well as individually
the complete genome. Dr. Gottesman agreed and modified that
section of the motion bo read;

"The collection of clones to be approved for removal
from Plum Island shall not contain among them,
collectively or individually, the full genome of
the Foot and Mouth Disease Virus."

Dr. Harris said that she was strongly predisposed toward
alternative 2a' of Dr. Gottesman's motion. Dr. Baltimore
felt that the RAC should not constantly interpose itself in the
process and engender long delays. He favored alterative 2a.
Dr. Goldstein said that the RAC by passing the first part of
the motion has already given a strong go-ahead, but that it has
a responsibility to oversee the project.
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Dr. Mason said that the RAC could delegate responsibility to a
working group with the proviso that if any concerns arise the
issue be returned to the RAC. Dr. Walters suggested the RAC
delegate authority to the working group with the provision that
the working group report to the RAC by mail. Dr. Goldstein said
that the working group should report back to the full RAC in
session. Dr. Harris suggested that the working group be empowered
to authorize the work to proceed in the absence of any data to
the contrary. Dr. Williams said that the issues and the data to
be evaluated are relatively straightforward and simple, and
appointing a working group with the representative expertise
would be a reponsible procedure. A straw vote was taken on
whether the RAC preferred alternative (a) or alternative (a')

of Part 2 of Dr. Gottesman' s motion. Nine members of the RAC
preferred alternative (a), nine members preferred alternative
(a').

Dr. Gottesman moved Part 2 of the motion with alternative a'

including the modifications previously suggested by Drs. Young
and Zaitlin which she had agreed to. Dr. Campbell asked whether
the motion would permit the working group to recommend at the
next RAC meeting that future considerations be delegated to the
working group. Dr. Gottesman and Dr. Young agreed that the RAC
might proceed in that manner. Dr. Campbell stated that it was
the sense of the RAC that this motion constituted the "major
action" and that future recommendations of the RAC approving
future recommendations of the RAC approving further stages of
the experiment would be "minor actions." The motion was accepted
by a vote of thirteen in favor, four opposed, with one abstention.

Dr. Gottesman then moved part three of her motion, and it was
seconded by Dr. Walters. Dr. Campbell said he wanted to amend
containment conditions to PI + EK1 . This was seconded by
Dr. Baltimore. Dr. Gottesman said that the question of whether
there is any possibility of the clones recombining with related
viruses must be considered. Dr. Baltimore said that the postulate
of recombination between two disparate animal viruses has no
precedent. Dr. Krimsky asked if USDA has any responsibility
once the material from Plum Island arrives at another facility.
Dr. Call is answered that the Vectors Committee evaluates the

experimental protocol, the qualifications of the personnel, and
the adequacy of the facilities where the work is to be done.

Mr. Thornton said that he cannot reconcile the idea of a container
being couriered across the country and then the contents being
used at PI + EK1 conditions. Dr. Baltimore said that it was his
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impression that Dr. Callis described a set procedure for shipment
of materials from Plum Island and not an evaluation of the hazard.
Dr. Callis said he had described a set procedure for shipment
of a viable agent. He said that non-infectious material can be
shipped according to NIH shipping procedures.

Dr. Walters moved the following substitute motion:

"That the entire matter of the appropriate physical and
biological containment levels for Stages II and III to
be performed at Genentech be referred to the working group
that will report back to the RAC."

Dr. Baltimore said that no purpose would be served by relegating
the issue to a working group. Dr. Brill suggested that the RAC
might require that the transported materials be opened under P3

conditions. Once the canister is opened, PI conditions would be
used. The Walters motion was denied by a vote of five in favor,

twelve opposed, and one abstention. The RAC then voted on the
Campbell amendment to substitute PI + EK1 for P3 + EK2 or P2 + EK2.

The amendment was accepted by a vote of nine in favor, seven
opposed, with two abstentions. Dr. Setlow then called for a
vote on Part 3 of the motion as amended by Dr. Campbell's
amendment.

"That experiments with the Foot and Mouth Disease clones
at Genentech be carried out at PI + EK1 containment."

The motion was accepted by a vote of nine in favor, seven opposed,
with two abstentions. Dr. Goldstein requested that his vote be

recorded as opposed.

Dr. Gottesman then presented Part 4 of her motion. It was agreed

that this portion does not have to be dealt with under the present
situation.

Dr. Setlew appointed a working group composed of Drs. Baltimore,
Young, Campbell, and Gottesman. Dr. Krimsky at a later time in the

meeting said he would like to make available to this working group,

documents reporting on an outbreak of Foot and Mouth Disease on Plum
Island in 1978 (Attachment IV).

V. PROPOSED EXEMPTION OF EXPERIMENTS IN TISSUE CULTURE

The RAC began consideration of tab 789. Dr. Talbot said that

this is a major action which has not appeared in the Federal
Register for public comment in connection with this meeting;
therefore, final action by the RAC cannot occur at this meet-
ing. Dr. Rowe questioned this since it v/as part of the major
actions published for comment in the Federal Register two
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meetings ago. Dr. Talbot, hcwever, noted that two meetings ago
the RAC made their recommendation and the Director, NIH, sub-
sequently promulgated his decision on this issue. Dr. Talbot
said that if further revision is to be recommended by the RAC,
the proposed revision should first appear in the Federal Register
for a new period of public comment.

Dr. Rowe said he had suggested at the May 1979 meeting that
experiments involving insertion of recombinant DNA molecules into
tissue culture cells be exempted from the Guidelines, provided
that if eukaryotic viral genes were involved, less than one-
fourth of the total viral genome could be used. He said that in
the discussion at the May 1979 RAC meeting, rather than press the
issue of whether one-fourth of a virus could generate a biohazard-
ous agent, he deleted this section from the proposal so that the
final recommendation as passed by the RAC and subsequently
accepted by the Director, NIH, allows no component derived from
a eukaryotic virus under this exemption. Dr. Rcwe had since
polled several eminent virologist and forwarded their responses
to the RAC. They favored allowing one-fourth or less of the
genome of a eukaryotic virus within this exemption. Dr. Novick
stated that at a previous meeting Dr. Baltimore produced a
scenario in which two ends of an RNA tumor virus in the right
context could replicate. Dr. Baltimore said that he had said
the ends of the viral genome have all the signals required for
replication, but reverse transcriptase is also required and
must be provided by a helper virus. Dr. Novick asked if rescue
of defective viruses was uncommon. Dr. Baltimore said that it

is not uncommon in the laboratory, but the co-maintenance of a

defective and non-defective virus in nature is very rare.

Dr. Gottesman said that an issue is whether the addition of one
quarter of one virus, one quarter of a second virus, and one
quarter of a third virus to the same culture should be per-
mitted under this exemption. She said the RAC specifically
required those situations be reviewed on a case-by-case basis.

Dr. Gottesman said that the TK piece of Herpes Simplex Virus is

very useful and that this situation should be handled separately.
However, all viral combinations should not be permitted.

Dr. Baltimore said he would like to modify Dr. Rowe's proposal
as he finds the restriction to one quarter of a virus to be

artificial and extremely low. He proposed to add to the
exemption:

"Or that contain a demonstrably defective genome of a
eukaryotic virus."
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Later, however. Dr. Baltimore said that he was persuaded
that it is counterproductive to set up a criterion such as
"demonstrably defective." He preferred Rowe's proposal, with
a change of one-fourth to two-thirds.

Dr. Gottesman said that the tissue culture exemption as passed
by the RAC did not include viruses, as recombinant DNA in the
absence of a viral vector would not escape from tissue culture.
She said that in the cases being discussed, the virus is capable
of rescue. She noted that many of these experiments are presently
allowed under specified containment conditions. She said she
felt this proposal to be a big step and not entirely appropriate.
Dr. Young asked why Dr. Baltimore preferred an exemption rather
than a requirement for PI containment. Dr. Baltimore said he
wouldn't want to defend exempt as opposed to PI because tissue
cultures are normally handled under at least PI conditions.
Dr. Rcwe said that he would defend an exemption with tissue
culture cells. He said exemption would eliminate a superstruc-
ture of administrative control which is unnecessary.

Dr. Bems asked whether this exemption includes experiments in
which the recombinant genome will be rescued. He questioned whether
such an experiment should require a higher level of containment.

Dr. Bems said that the difference between two-thirds and
one-fourth of a genome is not meaningful as in both cases the
virus is an absolute defective requiring rescue with helper
virus. Dr. Goldstein agreed saying that in some cases less than
25% of the viral genome can be rescued very readily.

Dr. Setlow said she would appoint a small working group
of Drs. Baltimore, Bems, and Setlow to draft a proposal for
publication in the Federal Register for the March 1980 meeting.

VI. PROPOSED OONTAINMENT FOR CLONING TOMOR VIRUS GENES

Dr. Bems introduced the discussion of tabs 774/11 and 784-788.
This issue was brought to the RAC by Dr. Stuart Newman of New
York Medical College. Dr. Bems said Dr. Newman raises the
question of whether insertion of pieces of the polycma genome
into a recombinant DNA molecule enhances tumoriginicity.
Dr. Bems said the second question Dr. Newman asks is whether
El. coli K-12 producing human eukaryotic protein might trigger an
autoimmune disease. Dr. Bems noted that letters from several
eminent immunologists suggesting that that would not be the
case have been presented to the RAC.
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Dr. Bems discussed the results reported in Table 2, page 1141,
of tab 787. Dr. Bems said there is no statistically significant
difference in the tumorigenicity of the recombinant molecule and
purified polyoma DMA. No obvious enhancement of tumorigenicity
occurs when the polyoma genome is ligated into a plasmid or
phage DMA. The data do not support Dr. Newman's contentions.

Dr. Baltimore moved that Dr. Newman's request (i.e., that
"containment for tumor virus gene splicing experiments be raised
to P4 + EK2" ) be denied. The motion was accepted by a vote of
thirteen in favor, two opposed, with two abstention. Dr. Goldstein
requested that he be recorded as voting opposed.

VII. PROTOCOLS REQUIRING ASSIGNMENT OF CONTAINMENT LEVELS

A. Request to use parvovirus H-l as a vector

Dr. Baltimore began the presentation of tabs 769 and 791.

Dr. Solon Rhode of the Institute for Medical Research at
Bennington, Vermont, requested permission to insert the
Herpes Simplex thymidine kinase (TK) gene into parvovirus
H-l. He said H-l has no known pathogenicity except for
newborn rodents. Dr. Rhode intends to establish the
defective virus in TK minus hamster cells with a helper H-l
virus. Dr. Baltimore said H-l becomes defective when a
segment is deleted and replaced with Herpes TK gene. He
said Dr. Rhode believes that if the TK gene functions the
whole system will became TK plus and virus will be produced
in the presence of helper. Dr. Rhode would then seek recom-
binants independent of helper virus with the idea that if a
manmalian origin of ENA replication is incorporated into the
viral genome, replication would begin at the mammalian origin
and the production of virus would not require any trans
funct ion. Dr. Bems noted that Dr. Rhode never mentions the

source of the DMA being shotgunned. Dr. Gottesman said that
this proposal is basically a request for use of H-l virus as
a vector system for cloning in animal cells. She stated
that little is known about the host range and the replication
of this virus. Dr. Berns said that Dr. Rhode requests P2

physical containment for this experiment. However, Dr. Bems
said he thought P3 containment was more reasonable.
Dr. Novick moved that this request be denied, but then
amended his motion to permit the experiment at P3.

Dr. Walters said that this discussion was very difficult for
a lay person to understand. He asked whether the investigator
might specify the source of the DNA. Dr. Goldstein suggested
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that the RAC request further clarification. Dr. Martin
said no arguments had been advanced to explain the hypo-
thetical dangers which might be present in this case. He
said this virus requires a helper; if there is no helper
present the recombinant virus will not leave the laboratory.
Dr. Bems responded that there are defective viruses which
survive in nature.

Dr. Walters suggested that action on the proposal be deferred
because the investigator has not explained the protocol
clearly enough. Dr. Krimsky pointed out that the RAC had
asked initiators of proposals to write a statement in a

form that would be reasonably understood by people who are
not experts in the field.

Dr. Baltimore moved that the RAC accept the proposal at P2.

The RAC disapproved Dr. Baltimore's motion by a vote of
three in favor, eleven opposed, with four abstentions.
Dr. Young then moved that this submission be disapproved
with advice that the investigator submit a complete, detailed
MUA and address the issues raised by the RAC. The motion
was accepted by a vote of thirteen in favor, three opposed,
with four abstentions.

B. Proposal to employ Harvey Sarcoma Virus as a vector.

Dr. Bems outlined a proposal (tab 793) from Dr. Malcolm
Martin of the National Institutes of Health. He said that
Dr. Martin proposes to enploy defective Harvey Sarcoma Virus
(HSV) as a vector. Defined sequences derived either from
reverse transcription of messenger RNAs or specific viral
segments would be inserted. Dr. Martin proposes to use the
ability of sarcoma virus to transform to show that the defec-
tive genome has been picked up and is being expressed.
Dr. Martin will co-infect with helper viruses in certain
instances but not when the insert is a sequence from a second
virus. Dr. Martin requests permission to perform this experi-
ment at the P2 level. Dr. Baltimore said this request is

analogous to a request which he had submitted several meetings
previously. That proposal had been approved at the P2 level
of containment. Dr. Goldstein asked what specific sequences
would be inserted into the HSV vector. Dr. Martin responded
that globin, some immunoglobin sequences and sequences from

papovaviruses would be inserted. He said those experiments
performed with papovavirus DNA will not employ helper virus.
After Dr. Martin left the room, Dr. Baltimore moved approval
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of the proposal as requested. The RAC accepted
Dr. Baltimore's motion by a vote of thirteen in favor,
none opposed, with six abstentions.

Dr. Zaitlin noted that at the last RAC meeting the Committee
had approved a series of procedures, one of which requested
submitters of proposals to provide a summary and to state
hew their proposal relates to existing Guidelines. Dr. Zaitlin
asked whether ORDA has a mechanism to implement this procedure.
Dr. Gartland responded that ORDA would ask investigators to
write a summary in somewhat less technical terms, and to
cite the applicable section of the Guidelines.

VIII. PROPOSED AMENDMENT OF SECTIONS I-A and II-D OF THE GUIDELINES

Dr. Novick said that the question that he raises here (tabs 773B,

774/3) deals with the philosophical basis of the Guidelines. He

said that the Guidelines were originally formulated on the
hypothesis that recombinant DNA technology could result in the
production of novel types of organisms. He said that as the
properties of these novel organisms could not be predicted, a
system was implemented wherein all such molecules would be con-
tained. He observed that there has been a gradual change in the
working philosophy of the RAC. He said the operative principle
has become that prior restraint will not be imposed on scientific
experimentation in the absence of fairly well defined hazard.
Dr. Novick stated that he believed the Committee should define
its operating principle and insert that language into the Guide-
lines. He said he was not totally convinced that the exact
language he had proposed for insertion into the Guidelines was
appropriate, but that something to this effect should be
inserted. Dr. Nightingale and Dr. Young objected to the wording
of Dr. Novick' s proposal.

Dr. Campbell said that if the motion as it now stands would be
brought to a vote, he would strongly oppose it. The Guidelines
would then state their purpose as dealing with cases of "clear
perceived hazard." But that statement would then be followed
by a long set of rules based on no clear perception of hazard.

Ms. King said it is still too soon in common law development to

propose a fundamental shift in the underlying philosophy and
assumptions of the Guidelines. She suggested that in order to

debate this issue the RAC must be presented with very carefully

drafted language. Dr. Novick said he would attempt to draft
another language.
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IX. PROTOCOLS REQUIRING ASSIGNMENT OF CONTAINMENT LEVELS

A. Request for Containment levels for the cloning of Anabaena
DNA into Klebsiella

Dr. Brill introduced a proposal (tabs 770, 774/8, 794)

submitted by Dr. Robert Haselkom of the University of
Chicago. This had been discussed at the previous RAC meet-
ing where it was not accepted pending further information.
Dr. Brill stated that Dr. Haselkom has cloned Anabaena DNA
in plasmid pBR322 in E. coli . He said that Dr. Haselkom
would now like to transform this DNA into Klebsiella pneumoniae
mutants that are defective in genes responsible for nitrogen
fixation. Dr. Brill said Dr. Haselkom indicates that the
strain of Anabaena he proposes to use does not produce any
toxins. Dr. Brill moved that Dr. Haselkom's request be
approved at P2 + HV1 containment. Dr. Novick said that the
concept of HV1 should not be included in the motion. The
RAC has instituted fairly elaborate procedures to establish
an organism as an HV1 host and that procedure is not being
followed here. Dr. Young agreed.

Dr. Walters noted that Dr. Haselkom requested permission
to use a conjugative plasmid containing recombinant DNA.

Dr. Maas said that the conjugative plasmid to be used to
transfer the nitrogen fixation genes has been used for years.
Dr. Brill said that he sees no danger. He added that the
experiment investigates a very important research area.
Dr. Walters asked how many times the RAC has approved pro-
posals using a conjugative plasmid. Dr. Setlow said the RAC
had approved the use of the Ti plasmid of Agrobacterium
tumefaciens in certain experiments. A motion to approve the
request at P2 containment was accepted by a vote of twelve
in favor, none opposed, with four abstentions.

B. Proposal to clone the Exotoxin A gene of Pseudomonas aeruginosa
in E. coli

Dr. Brill presented tab 792. This proposal from Dr. C. W.

Shuster of Case Western Reserve University School of Medicine
de\als with Pseudomonas aeruginosa , which produces an exotoxin.
Dr. Shuster would like to study the regulation of this
exotoxin. Dr. Brill said that he supports this request.
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It was pointed out that since Pseudomonas aeruginosa is on
the Appendix A exchanger list, this experiment would be
exempt from the Guidelines, except that the prohibitions
override the exemptions and Section I-D-2 prohibits "deliber-
ate formation of recombinant DNAs containing genes for the
biosynthesis of toxins potent for vertebrates." Dr. Novick
asked whether exotoxin A would be considered a potent toxin
for vertebrates. Dr. Young responded that this question
revolves about the interpretation of "potent." He said
exotoxin A is clearly a toxin, but is not as potent as
diphtheria toxin. Dr. Williams said he felt that exotoxin A
is a potent toxin on the basis of the LD50 given on page 2

of tab 792.

Dr. Gottesman asked what type of containment is appropriate
for this experiment. Dr. Young said he would recommend
P3 + EK2 since this appears to be an exception to a prohibi-
tion and containment should be assigned in a prudent and
conservative manner.

Dr. Gottesman said she is not certain that P3 + EK2, containment
should be required, but the RAC should regard this request as
a exception to a prohibition. It was agreed to republish
this specific request in the Federal Register prior to its
reconsideration at the next RAC meeting. Dr. Setlow also
appointed a working group consisting of Drs. Maas, Brill, and
Campbell to consider this general issue.

C. Proposal to transform tobacco protoplasts with com zein
protein DNA ligated to the Ti plasmid of Agrobacterium
tumefaciens

Dr. Setlow absented herself and appointed Mr. Thornton as the

chairman. Dr. Zaitlin said that Dr. Setlow as chairman of
Brookhaven National Laboratory local IBC has requested that
the RAC consider a proposal from Dr. Benjamin Burr (771).
Dr. Burr proposed to make cDNA for the corn protein, zein.
The DNA will be cloned in a lambda vector and characterized.
That piece of DNA will then be linked to the Ti plasmid of
Agrobacterium and introduced into a plant protoplast with
the expectation that the protoplast will grow into a plant.
Dr. Zaitlin said that Section III-C-4 of the Guidelines
allows this proposal at P2 containment as requested. A
motion that this proposal is covered by the current Guide-
lines was accepted by the RAC by a vote of seventeen in

favor, none opposed, with one abstention.
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X. PROPOSED EK2 HOST-VECTOR SYSTEMS

Dr. Campbell began the presentation of tabs 768, 774/9, 797 fran
Dr. P. Tiollais of the Institut Pasteur. He said that the RAC
adopted at its May 1979 meeting a proposal from the Phage Sub-
committee which specified that any Host-Vector system which has
been certified as EK2 by the counterpart of the RAC in another
nation, under criteria comparable to those set by RAC, may be

processed as a minor modification following approval by the
Phage Subcommittee. He said this request, therefore, does not
have to be a RAC agenda item. Dr. Campbell said that the Sub-
committee will proceed to review the request. Dr. Gottesman
asked whether this proposal will revert to a major action if

the Phage Subcommittee decides the information supplied by
Dr. Tiollais is insufficient. Dr. Campbell said it probably
would. Dr. Gottesman moved that these vectors be considered by
the Phage Subcommittee as a minor modification under the clause
concerning host-vector systems certified by foreign countries.
Dr. Gartland asked Dr. Gottesman whether her motion actually
designated these vectors as minor modifications. Dr. Gottesman
responded that her motion proposed only that they be considered
under the clause dealing with foreign certified vectors. The
RAC approved this motion by a vote of nineteen in favor, none
opposed, with no abstentions.

XI. PROPOSED AMENDMENT OF SECTION I-E OF TOE GUIDELINES

Dr. Goldstein introduced tab 774/1. He said that the proposal
stipulates that local IBCs be informed of exempt recombinant DNA
experiments and upon request provide ORDA with a summary of
these experiments. Mr. Thornton added that this motion grew out
of a close vote at the last RAC meeting as to whether any notice
or record of exempt experiments should be required. He added
that the proposal provides for an informal but effective way of
maintaining some record of exempt experiments. He said a parallel
can be drawn to two other agencies, the National Science Foundation
and the United States Department of Agriculture, which have
reporting procedures for exempt experiments. Dr. Walters asked
for an an estimate of the fraction of recombinant DNA work that
is presently exenpt. Dr. Setlcw said that from her experience
as chairman of a local IBC she would estimate 50%. Dr. Young
said his experience suggests that it is 60%. Dr. Setlcw added
that this proposal, if enacted, would add an enormous burden on
an already overburdened local IBCs.

Ms. King drew the parallel between the Institutional Review
Board (IRB) and the IBC. She said that the committees should
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focus on real hazards and that their effectiveness is short
circuited to the extent that they are overloaded. Dr. Krimsky
said the amount of extra effort on the part of the local IBC
would be minimal. He said it is a matter of filing a list with
the IBC chairman. The proposal doesn't stipulate that the IBC
evaluate or review any of the experiments, nor does it say
anything about the IBC having to produce the information except
for an OREA request. Dr. Krimsky said that in the event of an
outbreak, epidemiologists may find such a registry useful.

Dr. Young said that he opposes this motion. He is opposed to
adding one more level of paper work which does not provide any
safety function. Dr. Walters said that the proposal introduces
an unnecessary disproportion between the rules that apply to
recombinant DNA research and the rules that apply to other
types of research. Dr. Ahmed moved approval of the proposal.
The RAC disapproved this motion by a vote of five in favor, ten
opposed, with four abstentions.

XII. AGENDA

Dr. Setlcw suggested that the RAC continue on into the next day's
schedule. Dr. Ahmed asked whether it is fair to advance items
so much on the agenda. Dr. Pauker of NIOSH pointed out that
there are non-voting liaison representatives that handle many
other matters for their agencies. These representatives may
wish to attend the discussion of some specific items and they
will determine from the published agenda when issues of importance
to them are going to be discussed. Ms. King said that the RAC
is a public meeting and one of the criteria of a public meeting
is a published agenda. She said the RAC should not make changes
in the agenda without notification. Mr. Thornton suggested that
future agendas should indicate that the agenda may be changed.
Drs. Young and Mason suggested future agendas contain a statement
that the time of consideration of specific items is only an
approximation. Dr. Setlow said she sensed the sentiment to be
for adjournment. The RAC then adjourned for the day.

XIII. PROPOSED AMENDMENT OF SECTION III-B-2, III-C-5, III-C-6, AND
III-C-7-a OF THE GUIDELINES

Dr. Gottesman presented the submission of Dr. David Hogness of
Stanford University (tabs 766, 774/4). Dr. Gottesman said that
the language of Sections III-B-2, III-C-5, and III-C-6 of the

Guidelines requires that a lambdoid phage vector or an approved
EK2 vector be used for certain experiments involving "return of

[414 ]



MINUTES OF MEETING - December 6-7 22

ENA to host of origin." The use of these vectors was stipulated
so that a small and fairly well defined amount of E. coli DNA
would be returned to the host of origin. She said Dr. Hogness
requests an amendment to this language to permit any EK1 vector
to be used and returned with cloned ENA to the host of origin
in Sections III-B-2, III-C-5 and III-C-6. She said this amend-
ment would permit greater flexibility while not affecting safety
and recommended that the RAC accept this proposal.

During this discussion, Dr. Young noted that some of the EK2 and
EK1 vectors carry antibiotic resistance markers, and he cited
the prohibition against introducing antibiotic resistance traits
into prokaryotes. It was agreed that if an experiment falls
under prohibition I-D-5, the prohibition overrides. Dr. Young
said a specific question is whether introducing a recombinant
vector nade in E. coli into strain X to test whether antibiotic
resistance is expressed is permissible. Dr. Campbell said that
he thought this issue should be considered by the Plasmid Subcom-
mittee. Dr. Setlew agreed and asked the Plasmid Subcommittee to
study it. Dr. Maas said that the Plasmid Subcommittee should
also address the question of using E. coli K-12 carrying
conjugative plasmids as a host.

Dr. Gottesman moved that the RAC accept the language suggested by
Dr. Hogness for Sections III-B-2, III-C-5, and III-C-6. The RAC
accepted this change by a vote of fifteen in favor, none opposed,
with three abstentions.

Dr. Gottesman began the presentation of the second part of
Dr. Hogness' s proposal (tab 774/5) to amend Section III-C-7-a to
include invertebrates. She said that the RAC had approved under
the Guidelines the transfer of DNA from any nonprohibited source
to cells in tissue culture or into vertebrate non human animals.
She said the RAC's discussion at that time dealt extensively
with what the modes of escape of recombinant DNA might be. In

response to that discussion the RAC had limited the amount of
viral DNA which could be introduced to one quarter of the viral
genome. She said the second question considered was whether the

anirral itself would escape. In response to this issue, the RAC
limited cloning to vertebrates with the idea that vertebrates
could be contained better than invertebrates, such as Drosoph i la .

Dr. Gottesman said that Dr. Hogness requests this section new be

extended to all non-human animals. Dr. Gottesman moved that the
RAC reject this request as the question of escape remains relevant.
The RAC accepted Dr. Gottesman's motion by a vote of fifteen in

favor, two opposed, with two abstentions. Dr. Maas requested that
he be recorded as voting opposed.
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XIV. PROPOSED EXPIRATION OF SUPPLEMENT FOR VOLUNTARY COMPLIANCE

At the beginning of this discussion. Dr. Krimsky said that he
would like to make available to the working group evaluating
the FMD experiments documents reporting on an outbreak of Foot
and Mouth Disease on Plum Island in 1978 (Attachment TV).

Dr. Krimsky said that this proposal by Dr. Novick (tabs 773A and

774/2) suggests that a trial period with an expiration date of
June 1, 1980, be mandated for the voluntary compliance program
for non-federally funded research. He said the RAC is saddled
with review functions under the voluntary compliance program
despite its recommendation that a mandatory program is needed.
He pointed out that it is impossible to know which firms are
carrying out recombinant DNA work in the absence of a mandatory
registration process. He said the notion of voluntary compliance
raises difficult questions: (1) Hew would a violation be reported
and to whom? (2) Can the biosafety officer of a firm or its
biosafety committee act independently? (3) Is not the greater
hegemony of commercial over academic institutions a factor in

the potential effectiveness of its biosafety committee? (4) If

a firm openly violated the Guidelines, hew should or would NIH
respond? (5) What sanctions are available to restrain firms
that flaunt the Guidelines or good microbiological practices?
Dr. Krimsky stated that each of these queries represents a
serious defect in a voluntary compliance scheme. He said the
program of voluntary compliance could engender a sense of
false confidence in the public at large. He called the Com-
mittee's attention to tab 800, a letter from Senator Adlai
Stevenson which concludes with a very strong statement that
voluntary registration provides no assurance that all firms will
register their research nor that any single firm will register
all of its work.

Dr. Krimsky said that in the states and local communities that
debated the issues, voluntary compliance by industry was not
considered a viable option. He said that if one believes that
there are any potentially real hazards either due to the tech-
niques themselves or because the technique will increase
substantially industry's use of biological agents, then one must
take seriously the issue of regulation. Dr. Krimsky said he

opposes Dr. Novick' s motion because it presupposes that it can
be ascertained whether a voluntary program of compliance is a

success. Dr. Krimsky proposed the following alternative motion:
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"Whereas a compliance program for non-NIH funded institutions
undertaking large-scale recombinant DMA activities based
exclusively on the good faith of such institutions, involv-
ing no sanctions, and no accountability for breaches in
compliance is untenable in concept, (1) RAC opposes the
continuation of NIH's voluntary compliance program, and

(2) RAC opposes its own use for reviewing protocols for
large-scale experiments for non-NIH funded firms until a

mandatory compliance program is implemented, and (3) RAC
reaffirms to the Director, NIH, its support for uniform
standards."

Dr. Novick said that he basically agrees with Dr. Krimsky's
position but he does not think that the option of opposing
voluntary compliance is presently available. He suggested that
if the RAC adopts this type of proposal, industry is invited to
ignore the Guidelines. He said the purpose of his proposal is

to indicate that the RAC is not satisfied with voluntary
compliance as a permanent state of affairs.

Mr. Thornton said industry would wish to comply with the NIH
Guidelines for several practical reasons: (1) industry would
like to have the approval of the NIH and of RAC for this type of
research; (2) there are strong indications frcm other agencies
that a failure to conduct research in accordance with NIH Guide-
lines will result in either a failure to be licensed or the
possibility of not being able to protect proprietary information;
and (3) industry would wish to protect itself against civil
sanctions. He said he opposes Dr. Novick' s proposal.

Dr. Walters said that he is in sympathy with Dr. Novick's
proposal but would prefer to stipulate that at the June 1980
meeting the RAC review the voluntary program rather than state
that the program will terminate at that time.

Dr. Goldstein read a section of the Minutes of the May 25, 1979,
meeting of Peter Libassi, HEW General Counsel, with representatives
of the Pharmaceutical Manufacturers Association: "Peter Libassi,
ho/ever, noted the press reports of some conpanies not complying
with the NIH Guidelines. The article in Nature regarding Genen-
tech, inc., (a non-PMA firm) was cited. Bill Gartland reported
that Genentech had told NIH they were proceeding with certain
experiments that were not in compliance. Further, they had
stated orally that they would proceed notwithstanding NIH
objections. Mr. Libassi felt that Genentech should be put on
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notice in some formal way that this was unacceptable behavior,
perhaps in a letter from Dr. Fredrickson or the Secretary. It
was noted that some drug companies have contracts with Genentech.
It might be helpful, Mr. Libassi pointed out, if the companies
insisted that all their contractees adhere to the NIH Guidelines.
The PMA representatives agreed to work for industrial compliance."

Mr. Thornton asked Dr. Gartland to comment. Dr. Gartland said
that his statement yesterday concerning Genentech and their
scale-up in October of 1978 under the 1976 Guidelines is accurate.
He said the May 25, 1979, Minutes cited above are not precise.
Dr. Ross said that Genentech did not have a representative at
that meeting. Dr. Novick said he did not think the May 25, 1979,
Minutes germane to the issue before the RAC. Mr. Thornton asked
if Genentech had said they were in violation and would continue
in violation. Dr. Gartland and Dr. Ross said that they had not.

Dr. Goldstein said that the RAC had previously passed a motion
recommending mandatory regulation. Dr. Walters pointed out that
the vote on this recommendation was 9-6-6. He said that the
interagency committee which Dr. Fredrickson had convened agreed
with the voluntary compliance scheme. Dr. Ahmed said he favored
uniform standards and uniform regulations. Dr. Adams of PMA
said that industry has indicated its willingness to abide by the
Guidelines. He pointed out that the RAC is proposing an action
to consider the expiration of a section of the Guidelines that
is still only preposed. Dr. Johnson of Eli Lilly stated that
the term voluntary is a misconception, as industry is under
constant monitoring by a large number of regulatory agencies.
Dr. Adams said that PMA firms are subject to inspection by OSHA
relative to biohazards.

Mr. Thornton said that three procedural options are open to the
RAC. (1) Dr. Krimsky's motion could be adopted. Presumably, the
RAC would not review further large-scale proposals. (2) the RAC
could accept voluntary compliance until such time as Congress
adepts a law establishing mandatory compliance. Or (3) the RAC
could propose a reevaluation of the its role after aquiring some
experience in the application of voluntary compliance.

Ms. King said that she is opposed to voluntary compliance as
the mode of regulation applied to academia should be the same
as applied to industry. She said she none the less supports
Dr. Novick' s motion because it provides the opportunity to

evaluate voluntary compliance after acquiring seme experience.
Ms. King stated that tort sanctions work. Researchers are very
concerned about their prestige and their status in the profession.
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She said that withdrawal of funds has never been a particularly
effective sanction. Dr. Canpbell said withdrawal of funds is

indeed an effective sanction against universities. Ms. King
responded that the sanction is so severe that there is enormous
reluctance on the part of the government to use it.

Dr. Novick said that the purpose of his motion was not so much
to evaluate the effectiveness of voluntary conpliance but more
to put the committee on record as affirming its motion that
mandatory compliance is desirable. Dr. Young said that he would
like to restate the position of the American Society for Micro-
biology. He then read a letter of October 19, 1979, addressed
to Dr. Fredrickson from the Committee on Genetic and Molecular
Systemic Microbiology of the American Society for Microbiology
Board for Public and Scientific Affairs (Attachment II).

Dr. Goldstein suggested that the following wording be substituted
for (3) in Dr. Krimsky's motion:

"That the RAC recommends to the Secretary of HEW that
Federal legislation rather than voluntary compliance
is required for the regulation of non-Federally funded
research in the area of recombinant DNA research."

Dr. Krimsky accepted the proposed amendment. Dr. Young proposed
an amendment that would delete the preamble which reads as follows:

"Whereas a comp 1 iance program based exclusively on the good
faith of such institutions, involving no sanctions, and no
accountability for breaches in conpliance, is untenable in

concept."

Dr. Krimsky accepted the proposed amendment. The Krimsky motion
as amended failed by a vote of five in favor, nine opposed, with
four abstentions. Dr. Goldstein requested that his vote in

favor be recorded.

Dr. Novick moved 774/2 with the addition of item 3 of the previous
motion as amended by Dr. Goldstein. Ms. King said the proposal
is now inconsistent. Paragraph 1 of 774/2 states that it is desir-
able to establish a uniform standard of conduct for the performance
of experiments involving recombinant DNA techniques while the
new added paragraph specifies the type of uniformity that is

required. This motion was defeated by a vote of seven in favor,

ten opposed, with two abstentions. Dr. Goldstein asked that his
vote in favor of the motion be recorded.
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Ms. King moved the proposal as it had appeared in the Federal
Register (774/2). Dr. Gottesman proposed to amend the last
paragraph of the proposal to read as follows:

"At the same time, the committee regards the concept of
voluntary compliance as experimental; in order to ensure
further consideration after an initial trial period, the
Committee agrees to conduct a review of the voluntary
compliance program at its June 1980 meeting."

Dr. Zaitlin favored this amendment which would eliminate the
reference to a June 1, 1980, termination data. Dr. Novick said
he preferred to retain a termination date in the proposal. The
RAC accepted Dr. Gottesman' s amendment by a vote of ten in favor,
seven opposed, with one abstention. A vote on 774/2 as amended
by Dr. Gottesman, was accepted on this motion by a vote of fourteen
in favor, three opposed, with one abstention.

The text of the motion as adopted by the RAC is as follows:

"Whereas it is desirable to establish a uniform standard of
conduct for the performance of experiments involving recom-
binant DNA techniques.

And whereas the RAC has recommended mandatory compliance
with the NIH Guidelines for non-federally funded
institutions.

And whereas there is currently no extent legal framework
within which this can be effected.

The RAC congratulates the Pharmaceutical Manufacturers
Association and its member companies for the cooperative
spirit that they have shown in agreeing to comply with the
NIH Guidelines voluntarily under provisions of the supple-
ment to the Guidelines adopted by the RAC at its meeting
of September 6-7, 1979.

At the same time, the committee regards the concept of
voluntary compliance as experimental, in order to ensure
future consideration after an initial trial period, the
Committee agrees to conduct a review of the voluntary
compliance program at its June 1980 meeting."
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XV. RISK ASSESSMENT

A. Report on Status of Risk Assessment

Dr. Krause said that the final risk assessment plan was
published in the Federal Register of September 13, 1979, and
NIAID is attempting to implement that plan. NIAID has two
continuing intramural activities on risk assessment: (1)

evaluation of polyoma virus cloned in E. coli host-vector
systems and (2) studies on the biological activity of E.

coli K-12 carrying DNA copies of RNA tumor viruses.

Dr. Krause said the NIAID had convened a small ad hoc group
chaired by Dr. Stanley Falkow on August 30, 1979, to consider
implementation of the Falmouth protocols. He said that
group recommended that there be a study of the HS strain of
E. coli to study the transmission of plasmid pBR325 to the
intestinal flora in normal humans. Dr. Krause reported that
NIAID has issued a request for proposals aimed at developing
resources for a modular training course on microbiological
techniques including the development of self-study aids.

Dr. Nutter then summarized briefly the progress of risk
assessment contracts. He said there are presently three
contracts applicable to risk assessment. (1) The contract
with Dr. Sagik at the University of Texas at San Antonio
will terminate in June. Its purpose is to test EK1 and EK2
systems for their survival in sewage treatment plant models.
(2) The second contract is with Dr. Rolf Freter at the
University of Michigan. That contract is scheduled to expire
in March 1980. E3<1 and EK2 systems are being tested for
their survival in mice and in special culture conditions.

(3) The third study is at Tufts University which is scheduled
to expire December 1979. Dr. Stuart Levy has been testing
EK1 and Q<2 strains in humans and mice.

Dr. Young said plasmid transfer to anaerobes which comprise
most of the bcwel flora, was an important question as transfer
of an E. coli plasmid into Bacteroides fragilis by conjugation
has been reported.

Dr. Krause then reported on the joint meeting between a NIAID
ad hoc working group and the RAC Risk Assessment Subcommittee.
The invited consultants included Dr. Louis Sherwood, an endo-
crinologist and peptide hormone biochemist of the Department
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of Medicine, Michael Reese Hospital and Medical Center,
Chicago, Illinois, and Dr. Philip Y. Paterson who is pro-
fessor of microbiology and immunology at Northwest University
Medical and Dental Schools, Chicago, Illinois.

Dr. Krause summarized the report of the meeting (Attach-
ment III). Hie meeting was concluded with an agreement that
the following initiatives will be undertaken: (1) All of the
risk assessment data on E. coli K-12 including the evidence
concerning possible colonization will be drawn together as
rapidly as possible and made available for review by all
interested parties. (2) A small group of individuals will
be brought together to discuss possible risks that might be
associated with E. coli K-12 producing biologically active
peptides, including hormones. (3) A second small group of
individuals will be convened to discuss the possible risks
arising from immunological events that might be initiated by
E. coli K-12 that are producing eukaryotic polypeptides,
"Including hormones. Dr. Krause said that NIAID would like
to move as rapidly as possible to convene these groups.
Dr. Krause said NIAID will hold the meeting at a time when
the largest numl^er of knowledgeable people can attend. An
invitation will be extended to all RAC members.

Dr. Goldstein asked that two documents dealing with the biology
of E. coli be made available to the RAC. These are articles
by Dr. Stanley Falkcw and Dr. Roy Curtiss. Dr. Goldstein
requested that Dr. Falkow be invited to attend the next RAC
meeting. Dr. Goldstein asked whether the question of rheumatic
fever had been raised at that NIAID meeting. Dr. Krause said
that one possibility studied for many years is that rheumatic
fever is an aberrant immunological reaction to Streptococcal
infection. He said it is true that there are Streptococcal
antigens cross reactive with mammalian tissue but that there is

no evidence that antibodies to these are involved in patho-
genesis. In addition, very few infected individuals develop
rheumatic fever.

B. Preposed amendment of Section I-D of the Guidelines

Dr. Gottesman began this presentation (tab 774/10). She said
the proposal suggests that experiments prohibited by Sections
I-D-l, I-D-2, I-D-3 and I-D-5 and experiments involving "wild

type" host-vector systems be excepted from the prohibition.
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provided that the experiments are designed for risk assessment
and are conducted within the NIH high-containment facilities.
These containment facilities are Building 41-T on the campus
and in Building 550 located at the Frederick Cancer Research
Center. The selection of laboratory practices and containment
levels for such experiments would be approved by ORDA follow-
ing consultation with the RAC Risk Assessment Subcommittee
and the NIH Biosafety Committee. Dr. Gottesman said that

the principle is justifiable and the containment appears high
enough to bypass any potential problems. Dr. Gottesman then
moved acceptance of the proposal as written. Dr. Nightingale
questioned whether some provision should stipulate that after
data are evaluated, there should be destruction of any hazard-
ous materials generated.

Dr. Young proposed the following amendment to the proposal:

"If a major biohazard is determined, the clones will
be destroyed after the completion of the experiment
rather than retaining them in the high containment
facility. Other clones that are not hazardous or not
of major hazard will be retained in high containment."

Dr. Gottesman accepted his amendment. Dr. Novick said he
did not see the necessity for risk assessment experiments
involving the introduction of antibiotic resistance traits
which would compromise medical or veterinary therapy. He
suggested that reference to Section I-D-5 be struck from the
proposal. Dr. Campbell disagreed. Similarly, Dr. Young
said that the understanding of antibiotic resistance is so
important that it should be permitted in a very high contain-
ment facility. Dr. Gottesman suggested that the RAC vote on
Dr. Novick' s amendment to delete Section I-D-5. The RAC
denied this motion by a vote of three in favor, thirteen
opposed, with three abstentions. Drs. Novick and Goldstein
requested that they be recorded as voting in favor of the
amendment.

Dr. Ahmed said that he would like to amend the motion by
adding language requiring that all RAC members be notified
prior to beginning the experiments. Dr. Barkley suggested
that the amendement be worded as follows:
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"ORDA shall inform RAC members of proposed risk
assessment projects at the same time it seeks
consultation from the RAC Risk Assessment Sub-
committee and the NIH Biosafety Committee."

Dr. Ahmed said that was the sense of his motion. Dr. Gottesman
accepted this amendment. The RAC then voted on 774/10 as
published in the Federal Register with Dr. Young's amendment
and Dr. Barkley's amendment. The vote was seventeen in

favor, one opposed and no abstentions. Dr. Novick requested
that he be recorded as voting opposed.

The text of the motion adopted by the RAC to be added at
the end of Section I-D of the Guidelines is as follows:

"Experiments in Categories I-D-l, I-D-2, I-D-3,
I-D-5, and experiments involving 'wild-type'
host-vector systems are excepted from the pro-
hibitions, provided that these experiments are
designed for risk assessment purposes and are
conducted within the NIH high-containment
facilities located in Building 41-T on the
Bethesda campus and in Building 550 located at
the Fredrick Cancer Research Center. The selec-
tion of laboratory practices and containment
equipment for such experiments shall be approved
by ORDA following consultation with the RAC
Risk-Assessment Subcommittee and the NIH Bio-
safety Committee. ORDA shall inform RAC members
of the proposed risk-assessment projects at the

same time it seeks consultation from the RAC
Risk-Assessment Subcommittee and the NIH Bio-
safety Committee. If a major biohazard is

determined, the clones will be destroyed after
the completion of the experiment rather than
retaining them in the high containment facility.

Other clones that are non-hazardous or not of
major hazard will be retained in the high
containment."

C. Proposed amendment to permit use of CPC Class 3 agents.

Dr. Talbot noted that this item (767) had not appeared in the
Federal Register prior to the meeting and cannot be formally
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acted upon at this meeting. Dr. Mason said this proposal,
originating with NIAID, requests a change in the Guidelines
to permit experimentation with CDC Class 3 agents. If approved,

experiments with these agents would be removed from the
prohibited category. Dr. Krause said that NIAID is initiat-
ing this request because of its programmatic interest and

responsibilities for developing new modalities of prevention
of infectious diseases. He said for these experiments NIAID
suggests a transfer from prohibited to permissible under
uniform P3 + HV1 conditions. He noted that there are major
research opportunities, which could eventually lead to new
and better methods of diagnosis, treatment, and prevention.
He suggested that the RAC form a working group to establish
a position on Class 3 agents. Dr. Novick said he strongly
favors this proposal but noted that several questions might
be raised. If this proposal is approved, prohibitions I-D-l,
will only cover a few viruses in Class 4 and 5. Dr. Gottesman
said that there are several problems a working group would
have to work out in order to include Class 3 agents under
permissible experiments and yet be consistent with the rest
of the Guidelines.

Dr. Ahmed questioned the rationale for proposing P3 contain-
ment. Dr. Nutter said Class 3 organisms are investigated in

this country and abroad under P3 conditions. Dr. Goldstein
said he would like someone to address the question of
whether the host range of these organisms might be altered.
Dr. Gottesman said that her understanding of the proposal
is that DMA from Class 3 organisms would be permitted to be
introduced into HV1 organisms. The proposal is not permitting
DNA to be introduced into Class 3 organisms. Dr. Setlow
appointed Dr. Young, Dr. Mason and Dr. Novick to a working
group to consider this issue.

XVI. PHYSICAL CONTAINMENT GUIDELINES FOR LARGE-SCALE USES OF ORGANISMS
CONTAINING RECOMBINANT DNA MOLECULES

Dr. Walters presented the draft proposal of the working group on
large-scale (tab 774/7 and 790). He noted that the members of
the working group were Emmett Barkley, Sheldon Krimsky, Frank
Young and himself. He added that Robert McKinney of Enviro
Control contributed as a consultant. Dr. Walters said that no
equivalent physical containment large-scale standards are available
in other countries. He said the proposed Guidelines extrapolate
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from the Guidelines for research with smaller volumes. He said
that a policy decision was made that representatives of public
interest groups or representatives of industry would not be
consulted during the initial development of the standards. As
the standards are new in draft form, comments from interested
parties or groups would be welcomed.

Dr. Barkley said that the large-scale standards employ an
extension of the philosophies and concepts behind the Guidelines
for laboratory scale experimentation. The format of Section
II-B was followed with emphasis on those activities that relate
to large-scale. Primary emphasis is placed on the vessels used
for the production of large volumes. These vessels are self
contained and capable of providing excellent primary containment.
The working group emphasized the need for active certification
of the containment features of the vessels before use in large-
scale production.

Dr. Young said that he was concerned with one aspect of the
safety features, namely whether a simple plug or stop of the
primary drain in the fermentor apron is adequate. He said he
would recommend a requirement for an additional valve that could
be turned off below any drain within the apron. He noted that
such a valve would aid in decontamination.

Dr. Gottesman asked why the working group had specified P2 and
P3 levels of large-scale containment when not every large-scale
grewth of a recombinant molecule is going to require that level
of containment. Dr. Walters replied that the design of large
facilities ordinarily provides greater than PI containment.
Dr. Gottesman said that she is concerned that the RAC will spend
time evaluating trivial, very safe, proposals. She stated that
proposals absolutely without hazard should be handled in a simpler
fashion.

Dr. Ahmed noted that there is no provision for P4 containment in

the large-scale standards. Dr. Gottesman said that she did not
think any project which would require P4 would be approved for
large-scale growth.

Dr. Barkley noted that the draft standards require procedures
for inactivating accidental spills. Dr. Wright said that whereas
one sort of laboratory procedure would suffice for small spills.
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a different approach might be required with a large spill.
Dr. Novick questioned whether an architectural barrier is

required. Dr. Johnson of Eli Lilly summarized some key points

in his detailed comments (tab 806) on the large-scale proposal.
He said there should be a Pl-LS containment level. Architectural
curbs are not necessary. He enumerated several additional

specific suggestions.

Dr. Canpbell said that once a project is approved on a pilot

scale, scale-up to a larger facility should not require detailed
reconsideration by the RAC. The RAC should indicate in the

original approval whether the properties of the organism would

give cause for concern should a large amount be worked with.

Dr. Myers of NIOSH said that his agency will evaluate the draft
standards. He noted that he has several questions on the Labora-
tory Procedures section. Dr. Krimsky suggested that procedures
to monitor worker-health should be specified for large-scale
experiments. Dr. Wright said that in the United Kingdom there
is industry and trade union representation on OlAG.

Dr. Walters requested that the RAC authorize ORTA and the working
group actively to solicit comments from public interest groups,
industry, Federal agencies, organizations of workers, GMAG, and

other organizations concerning the draft standards. Mr. Thornton
so moved and the RAC accepted this motion by a vote of fifteen
in favor, none opposed, with no abstentions. Based on the comments

received, the draft standard will be revised and considered again
at the March 1980 meeting.

XVII. CLOSED SESSION

The RAC went into closed session to consider proposals from
comercial concerns for scale-up of recombinant DNA experiments.

XVIII. FURITJRE MEETING CATES

The RAC selected the following dates for future meetings:

March 6-7, 1980

June 5-6, 1980
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XIX. ADJOURNMENT

The meeting was adjourned at approximately 5:15, December 7, 1979

Respectfully submitted,

i 1-A.A txiyj iJ-'

Elizabeth A. Milewski, Ph.D.
Rapporteur

William J. GartiVand, Jr., Ph.D.

I hereby certify that, to the best of
my knowledge, the foregoing Minutes and
Attachments are accurate and complete.

Date

National Institutes of Health
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DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

National Institutes of Health

Recombinant DNA Research; Actions

Under Guidelines

AGENCY: National Institutes of Health,

PHS, HEW.
ACTION: Notice of actions under NTH
Guidelines for Research Involving

Recombinant DNA Molecules.

summary: This notice sets forth actions

taken by the Director, NIH, under the

1978 NIH Guidelines for Research

Involving Recombinant DNA Molecules

(43 FR 60108).

EFFECTIVE DATE: January 17, 1980.

FOR FURTHER INFORMATION CONTACT:

Additional information can be obtained

from Dr. William J.
Gotland, Office of

Recombinant DNA Activities (ORDA),

National Institutes of Health, Bethesda,

Maryland 20205. (301) 496-6051.

SUPPLEMENTARY INFORMATION: I am
promulgating today several major

actions under the NIH Guidelines for

Research Involving Recombinant DNA
Molecules. These Guidelines (43 FR
60108) include procedures for changing

the Guidelines. As detailed in Section

IV-E-l-b-(l) of the Guidelines, this

involves: (1) publication of the proposed

changes in the Federal Register for

public comment, at least 30 days prior to

a meeting of the NIH Recombinant DNA
Advisory Committee (RAC); (2)

consideration of the proposed changes

by the RAC; and (3) publication in the

Federal Register of the final decision by

the Director, NIH/
In accordance with these procedures,

proposed changes in the Guidelines

appeared in the Federal Register on

January 15, 1979 (44 FR 3226), were

considered by the RAC at its February

16-17, 1979, meeting, and were
promulgated by the NIH Director in the

Federal Register on April 11, 1979 (44 FR
21730).

Proposed changes in the Guidelines

appeared in the Federal Register on

April 13, 1979 (44 FR 22314), were

considered by the RAC at its May 21-23

1979, meeting, and were promulgated by

the NIH Director in the Federal Register

on July 20, 1979 (44 FR 42914).

Proposed changes in the Guidelines

appeared in the Federal Register on July

31, 1979 (44 FR 45088), and were

considered by the RAC at its September

6-7, 1979, meeting. Rather than

promulgating the recommended changes,

the Director, NIH, instead issued them

for 30 days of additional public

comment in the Federal Register on

November 30, 1979 (44 FR 69210). Final

action on these proposed changes has

not yet been taken.

Proposed changed in the Guidelines

appeared in the Federal Register on
November 1, 1979, (44 FR 63074) and
were considered by the RAC at its

December 6-7, 1979, meeting. This notice

discusses the four “major actions” that

were recommended favorably at the

December 6-;7, 1979, RAC meeting. Part I

of this announcement provides

background information on the actions;

and Part II provides a summary of the

major actions promulgated today. In

accordance with Section IV-E-l-b of

the NIH Guidelines, I find that these

actions comply with the Guidelines and
present no significant risk to health or

the environment.

I. Decision on Actions Under Guidelines

I-A. Amendment of Sections III-B-2,

III-C-5, and 1I1-C-6 of the Guidelines

A proposal appeared in the Federal

Register on November T, 1979, to amend
Sections III-B-2, III-C-5, and III-C-6 to

change the words “.
. . may be inserted

into a lambdoid phage vector or into a

vector from a certified EK2 host-vector

system and propagated . .
.” to “.

. .

may be inserted into a vector and
propagated. . .

."

No comments were received during

the 30-day comment period.

At the December 6-7, 1979, RAC
meeting support was voiced for these

changes dealing with "return to host of

origin” experiments. It was stated that

the changes would give scientists more
flexibility in designing experiments

without significantly affecting safety in

any way. A motion to accept these

changes passed by a vote of 15 in favor

and none opposed, with 3 abstentions.

I accept this recommendation.

I-B. Transfer of Cloned Segments of
Anabaena Into Klebsiella

A request from Dr. Robert Haselkorn
of the University of Chicago to transfer

cloned segments of DNA from the

cyanobacterium Anabaena into

Klebsiella was discussed at the

September 6-7, 1979, RAC meeting,

when the proposal was not accepted
pending further information from Dr.

Haselkorn.

Notice was placed in the Federal

Register on November 1, 1979, that the

RAC would be considering this again at

its December 6-7, 1979, meeting.

No comments were received during

the 30-day comment period.

Copies of a November 16, 1979, letter

from Dr. Haselkorn in response to the

questions raised at the September'6-7,

1979, RAC meeting were mailed to the

RAC members prior to their December
6-7, 1979, meeting.

At the December 6-7, 1979, RAC
meeting it was pointed out that Dr.

Haselkom's November 16 letter clarifies

that he is using an Anabaena cylindrica

strain that does not produce a toxin. It

was stated that the experiment is

scientifically important and seems safe.

The use of conjugative plasmids has a

precedent in the previous approval by

the RAC of the use of the Ti plasmid of

Agrobacterium tumefaciens in certain

experiments. A motion to approve the

requested experiments to be performed

at P2 physical containment passed by a

vote of 12 in favor, none opposed, with 4

abstentions.

I accept this recommendation.

I-C. Request for Exception to

Prohibition to Clone Foot-and-Mouth

Disease Virus in E. coli K-12

Notice was placed in the Federal

Register on November 1, 1979, that the

RAC would be considering at its

December 6-7, 1979, meeting a requested

exception to a prohibition in order to

clone foot-and-mouth disease virus

(FMDV) in E. coli K-12.

No comments were received during

the 30-day comment period.

FMDV is classified as a Class 5 agent

in the Center for Disease Control’s

"Classification of Etiologic Agents on

the Basis of Hazard” (4th edition, July

1974). The NIH guidelines prohibit, in

Section I-D-l, "Formation of

recombinant DNAs derived from the

pathogenic organisms classified [1] as

Class 3, 4, or 5 [2] or from cells known
[2AJ to be infected with such agents,

regardless of the host-vector system

used.” However, “experiments in these

categories may be excepted [4] from the

prohibitions (and will at that time be

assigned appropriate levels of physical

and biological containment) provided

that these experiments are expressly

approved by the Director, NIH, with

advice of the Recombinant DNA
Advisory Committee after appropriate

notice and opportunity for public

comment."
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By law. “no live virus of foot-and-

mouth disease may be introduced for

any purpose into any part of the

mainland of the United States except

coastal islands ..." (21 U.S.C. 113a).

The only research on foot-and-mouth

disease virus in the United States is

carried out at the Plum Island Animal

Disease Center of the U.S. Department

of Agriculture, located on Plum Island,

about 1.5 miles from the eastern tip of

Long Island in the State of New York.

The Plum Island Animal Disease Center,

which occupies essentially all of Plum

Island, was established in 1954 for the

study of exotic diseases of domestic

animals.

Foot-and-mouth disease is a highly

contagious viral disease of cattle, swine,

sheep, and other cloven hoofed animals.

There were 9 outbreaks of this disease

in the United States between 1870 and

1929. Since that time stringent

quarantine measures and inspection at

ports of entry have kept this country

free of the disease.

Foot-and-mouth disease is

characterized by the formation of

vesicles on the mucous membranes of

the mouth, on the nose, and on the skin

between and adjacent to the claws of

the feet. Transmission is primarily from

the infected animal itself, especially

during the early febrile stage when virus

is present in the blood and all organs,

tissues, secretions and excretions. The
spread of FMD among animals in close

proximity probably occurs chiefly

through virus in saliva and foot lesions.

Excreted virus, and virus in dried blood,

in carcasses, and on hay. soil. wood,

clothing, and other objects, persist for

long intervals, serving as a reservoir of

infection.

Foot-and-mouth disease virus is a

member of the rhinovirus genus of the

picomavirus group of single-stranded

RNA viruses. The single-stranded RNA
(molecular weight = 2.8 X 10* daltons)

acts in vivo as a template for both viral

RNA replication and for translation.

There are 33 or more-natural hosts (all

cloven-footed) for FMD. Immunological

complexity in FMD is characterized by
seven types of virus and by
approximately 85 subtypes. Animals

immune to One type are susceptible to

the other six types.

Foot-and-mouth disease virus

contains primarily four capsid

proteins—VP,. VPi, VP, and VP«

(molecular weights approximately

33.000. 30.000. 27.000. and 8.000). An
experimental vaccine containing

punfied VP, has been shown to protect

swine against foot-and-mouth disease.

Prior to the December 6-7, 1979. RAC
meeting, the Committee members had

been sent copies of a Memorandum of

Understanding and Agreement (MUA)
entitled “Cloning and Expression in E.

coli of the VP, protein of Foot and

Mouth Disease Virus," as well as

numerous other background documents

dealing with foot-and-mouth disease.

As noted in the MUA, "Genentech

Inc.. South San Francisco, California,

and the Plum Island Animal Disease

Center, Greenport. New York, are

joining in a research effort with the goal

of the eventual production of a viral

subunit vaccine for this disease." Stage I

of the scientific plan involves "the

production of double stranded cDNA
from intact 37S viral RNA isolated from

FMD virions. Using reverse

transcriptase. E. coli polymerase I and

various DNA oligonucleotide primers,

we will produce a double stranded

cDNA that contains the entire genome in

subgenomic fragments. With these

fragments a gene bank can be

constructed of FMD virus sequences

attached to the plasmid pBR322 . . .

This plasmid preparation will be

transformed into E. coli K-12 and
plasmid containing bacteria selected on

suitable agar plates. The colonies

obtained will be transferred to filters

and screened for the presence of FMD
sequences using hybridization

techniques against radiolabelled FMD
virus cDNA. . . . Colonies containing

FMD virus sequences will then be grown

up and analyzed. Plasmids

demonstrated to contain subgenomic

FMD virus sequences of interest will be

prepared. This preparation will be

tested for the lack of infectious material

by Plum Island researchers. ... All of

the cloning experiments with cDNA will

be done in the foreign animal disease

control laboratories on Plum Island.

These are maintained at greater than the

P3 requirements of the NIH Guidelines."

The MUA also describes Stage II to be

"carried out at Genentech Inc., South

San Francisco. California. Various

plasmid DNA's, demonstrated to contain

only subgenomic fragments, will be

transferred to Genentech. . . Stages

III and IV are also described. The MUA,
signed by the principal investigators at

Plum Island Animal Disease Center and
Genentech. Inc., includes certification

from the Institutional Biosafety

Committees at both Plum Island and
Genentech. The proposed work was
endorsed in an October 23. 1979

memorandum from the office of the

Deputy Administrator. Veterinary

Services, Animal and Plant Health

Inspection Service. U.S. Department of

Agriculture which states that "the

proposed work plan as presented has

been reviewed and considered by
Veterinary Services and the Parent

Committee on Foreign Pathogens and
Vectors. Taking into account the safety

procedures that are to be followed to

assure that cultures of the organism E.

coli containing the specific protein VP,

are free of any infectious material that

could originate from the FMD virus, or

from any other exotic pathogens, we
have no objections to this work being

conducted, or to the transfer of the

specified noninfectious protein of the

FMD virus to Genentech Laboratories,

South San Francisco, California."

At the December 6-7, 1979, RAC
meeting. Dr. ). J.

Callis, Director, and
Howard Bachrach of Plum Island

Animal Disease Center (PIADC). and Dr
Michael Ross of Genentech. Inc.,

answered questions from the RAC about

the proposal. Dr. Callis said that

currently 800 million doses of foot-and-

mouth virus vaccine are used annually

throughout the world.

During the extensive discussion of this

proposal at the meeting, RAC members
endorsed the enormous benefits to the

world that could accrue from this

project. It was stated that the plan

seems safe as long as no potentially

infectious foot-and-mouth virus leaves

Plum Island. A concern was expressed

that it would be theoretically possible

for separate subgenomic pieces of foot-

and-mouth virus cDNA. after they left

Plum Island spliced to pBR322, to

recombine with each other to regenerate

a complete cDNA copy of foot-and-

mouth disease virus. While it was
agreed that the probability of this

occurrence was exceedingly low. it was
also agreed that the probability would
be zero if a condition were placed on the

work that the clones to be approved for

removal from Plum Island shall not

contain among them, collectively or

individually, the full genome of the foot-

and-mouth disease virus.

A motion was passed by a vote of 17

to zero, with one abstention, that the

RAC "approve the formation of

recombinants between foot-and-mouth

disease virus and plasmid pBR322 as

outlined in Stage I of the scientific plan

of Document #763, to take place at Plum
Island."

A motion was passed by a vote of 13

in favor, 4 opposed, with 1 abstention
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that “While the Committee approves the

entire project in principle, it is

recognized that data from the first stage

must be evaluated prior to removal of

any clones from Plum Island.

Accordingly, a Working Group shall be

formed to examine data on the

infectivity of subgenomic portions of the

foot-and-mouth disease virus and to

examine the testing data on infectivity

of the clones produced at Plum Island.

The collection of clones to be approved
for removal from Plum Island shall not

contain among them, collectively or

individually, the full genome of the foot-

and-mouth disease virus. This Working
Group shall:

“(a) report back to the full RAC on the

infectivity data. RAC will then consider

approval for further stages of the

experiment.

“(b) recommend to the RAC
procedures for continued monitoring of

these experiments.”

Dr. Campbell stated that it was the

sense of the RAC that this motion

constituted the “major action" and that

future recommendations of the RAC
approving further stages of the

experiment would be "minor actions.”

The RAC further voted (9 in favor, 7

opposed, with 2 abstentions) that once
the clones are transferred to Genentech,

experiments with them can be carred

out at P1+ EK1 containment.

The Decision of the Director, NIH, is

to accept the first recommendation of

the RAC (vote: 17-0-1) allowing the

cloning of foot-and-mouth disease virus

in the EK1 host-vector system consisting

of an E. coli K-12 host and the vector

pBR322, all work to be done at the Plum
Island Animal Disease Center. I also

accept the second recommendation of

the RAC (vote: 13-4-1) that first a

working group of the RAC and
subsequently the full RAC examine data

arising from the foot-and-mouth disease

virus recombinant DNA work on Plum
Island prior to the shipment of any
clones off of Plum Island. I am not

accepting, at present, the third

recommendation of the RAC (vote: 9-7-

2) concerning the containment levels for

the work to be done at Genentech after

the clones are sent from Plum Island.

Since acceptance of the second
recommendation entails review of data

by a working group of the RAC and by
the full RAC prior to any shipment of

foot-and-mouth subgenomic virus clones

from Plum Island, I will reserve my
decision on the appropriate containment
level for work with these clones at

Genentech until the RAC has examined
these data.

Assessment of the potential

environmental impact involved in the

above recommendations touched upon
the following considerations:

Work has proceeded for many years

on Plum Island with foot-and-mouth
disease virus without any adverse
environmental impact beyond the

island. In September, 1978, there was an
escape from the Plum Island high-

security laboratory to other cattle on the

island. The infection did not spread
beyond Plum Island. Following this

incident, there were a number of

extensive analyses of safety at PLADC,
including reports from: ad hoc Plum
Island committees; the U.S. Department
of Agriculture Office of Investigations;

and an External Safety Review
Committee.
Improvements in safety at Plum Island

which occurred subsequent to

September 1978 are documented in: a

January 12, 1979, memorandum from Dr.

J.J. Callis, Director of PLADC; a July 12,

1979, memorandum from External Safety

Review Committee members; and a

September 1979 PLADC Status Report.

Among the changes: training and
operating procedures were improved;
PIADC biological safety regulations

were rewritten; air filtration system
gaskets were changed and the system is

now checked daily; directional airflow is

frequently monitored; and 17 new Class

II biological safety cabinets were
installed.

All of the recombinant DNA work
involving foot-and-mouth disease virus

at PIADC will be done at a level of

physical containment greater than P3.

That is, all of the requirements of P3 in

the NIH Guidelines (see Section II—B—

3

of the Guidelines) will be followed, as

well as certain of the additional

requirements P4. Among these are II-B-

4-a-9 (steam sterilization), II-B-4-a-13

and -14 (clothing change and shower),

and II-B-4-c-l (special laboratory

design). Furthermore, the island location

of Plum Island and the fact that the

island is closed to the public adds an
additional safety barrier.

The host-vector system to be used for

the cloning of foot-and-mouth disease

virus in this proposal is an EK1CV
system, consisting of the host E. coli

strain K-12 and the plasmid pBR322.
This host-vector system satisfies the

criterion of EKlCV, since pBR322 is a

vector certified for use in an EK2
system. The EKlCV level of biological

containment is higher than EKl. [See

Decision Document accompanying NIH
Guidelines in the Federal Register on
December 22, 1978 (43 FR 60089).] The
safety of the EKl host-vestor system,

and the extremely low probability of its

use causing an adverse environmental
impact, have been extensively analyzed
previously. Analyses appear in the NIH

Environmental Impact Statement on the

1976 Guidelines, in the report of the

Falmouth meeting “Risk Assessment of

Recombinant DNA Experimentation

With Escherichia coli K-12" [Journal of
Infectious Diseases 137, 615 (1978)], in

the Environmental Impact Assessment
accompanying proposed revised

guidelines in the Federal Register on

July 28, 1978 (43 FR 33042) and most
recently, in the Decision Document/
Environmental Impact Assessment
accompanying proposed revised

guidelines in the Federal Register on
November 30, 1979 (44 FR 69210). As
discussed in the latter document, in

order to cause a hazardous situation a

series of steps must occur, each of which
has a low probability; this results in an
exceedingly low probability of harm.

Analyzed in the latter document is the

low probability of each of the following:

significant escape of E. coli K-12 from a

Pi laboratory (the work in this proposal

will be done in a laboratory that

exceeds the requirements of P3, thus

making the probability of escape even
lower than for a Pi laboratory); E. coli

causing an epidemic by person-to-

person spread; pathogenicity of E. coli

K-12; E. coli K-12 being made
pathogenic by the insertion of

recombinant DNA; implantation of E.

coli K-12 in the intestinal tract of

laboratory animals or man; survival of

E. coli K-12 carrying recombinant DNA;
transfer of recombinant DNA E. coli K-
12 to other organisms; and recombinant

DNA in E. coli K-12 causing

autoimmune disease.

Further, the specific hazards of

cloning viral recombinant DNA in E. coli

K-12 were the subject of the “U.S.-

EMBO Workshop to Assess Risks For

Recombinant DNA Experiments
Involving The Genomes of Animal, Plant

and Insert Viruses,” held in Ascot,

England, January 27-29, 1978. The report

of this workshop, attended by American
and European experts and published in

the Federal Register both on March 31,

1978 (43 FR 13748) and on July 28, 1978

(43 FR 33159), concluded that "The
probability that K-12 organisms carrying

viral DNA inserts could represent a

significant hazard to the community is

so small as to be of no practical

consequence. . . . Viral genomes or

fragments thereof, cloned in E. coli K-12
using approved plasmid or phge vectors

pose no more risk than work with the

infectious virus or its nucleic acid and in

most, if not all cases, clearly present

less risk. In fact, the workshop
participants agreed that cloning of viral

DNA E. coli K-12 may provide a unique

opportunity to study with greatly
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reduced risks the biology of extremely

pathogenic and virulent viruses.”

I-D. Amendment of Section 1-D of the

Guidelines

The following notice appeared in the

Federal Register on November 1, 1979:

"The NIAID Risk-Assessment Working
Group has proposed a major change to

the NIH Recombinant DNA Guidelines

that will broaden the field of

Investigations of risk assessment studies

and will accelerate the process by which
such studies will be carried out. At the

present time, experiments allowable

under the Guidelines are basically

restricted to the use of DNA from non-

pathogenic organisms which are

propagated in host organisms that

possess at least a moderate degree of

biological containment. Experiments
which involve genes for the biosynthesis

of toxins potent for vertebrates, DNA
from class 3, 4, and 5 pathogens, and
DNA from plant pathogens.that may
increase virulence or host range are

specifically prohibited by the Guidelines

as are experiments which may involve

'wild type' host-vector systems: The
design of risk assessment studies which
now may be classified as allowable

experiments may skew the studies

toward negative results because of the

absence of moieties which may confer

hazardous qualities. Also, the results of

such experiments may not allow

extrapolation to assess risks of

recombinant DNA experiments that may
involve organisms which possess

intrinsic hazardous qualities such as

infectious microorganisms. On the other

hand, it should be possible to measure
more precisely the potential risk of

recombinant DNA technology if

experiments which fall within the

prohibited categories were encouraged
and carried out. While such experiments
can be excepted from the prohibitions,

the long process for granting exceptions

discourages innovative research in the

prohibited areas. The following major
change is therefore recommended to

encourage and stimulate relevant risk

assessment studies that may lead to a

more precise understanding of the

potential hazards associated with

recombinant DNA technology. The
specific proposed change to the

Guidelines is to add the following

paragraph to the end of Section I-D:

Experiments in Categories I-D-l, I-D-2,

I-D-3. 1-D-5, and experiments involving

'wild type' host-vector systems are

excepted from the prohibitions provided
that these experiments are designed for

risk assessment purposes and are

conducted within the NIH high

containment facilities located in

Building 41-T on the Bethesda campus

and in Building 550 located at the

Frederick Cancer Research Center. The
selection of laboratory practices and
containment equipment tor such

experiments shall be approved by
ORDA following consultation with the

RAC Risk Assessment Subcommittee
and the NIH Biosafety Committee.”
No comments were received during

the 30-day comment period.

At the December 6-7, 1979, RAC
meeting the importance of risk-

assessment experiments was discussed.

It was pointed out that acceptance of

the proposed text to be added to the

Guidelines could accelerate approval

procedures for this class of risk-

assessment experiments.

It was suggested that the text

proposed for addition to the Guidelines

be modified to delete reference to

category I-D-5, i.e., experiments

involving “deliberate transfer of a drug

resistance trait . . On the other hand,

a number of RAC members spoke of the

importance of retaining category I-D-5

within the paragraph to be added, since

valuable information might be learned

about the mechanisms of antibiotic

resistance. A motion to delete reference

about category I-D-5 from the

paragraph to be added to the Guidelines

failed by a vote of 3 in favor, 13

opposed, with 3 abstentions.

In addition to the text to be added to

the Guidelines as proposed in the

Federal Register on November 1, 1979,

additional text was suggested at the

RAC meeting, dealing with notification

of RAC members, and with destruction

of clones.

At the conclusion of the discussion,

the RAC recommended by a vote of 17

in favor, 1 opposed, with no abstentions

that the following text be added at the

end of Section I-D of the Guidelines:

“Experiments in Categories I-D-l. I-

D-2, I-D-3, I-D-5, and experiments

involving 'wild type’ host-vector systems
are excepted from the prohibitions,

provided that these experiments are

designed for risk-assessment purposes

and are conducted within the NIH high

containment facilities located in

Building 41-T on the Bethesda campus
and in Building 550 located at the

Frederick Cancer Research Center. The
selection of laboratory practices and
containment equipment for such

experiments shall be approved by
ORDA following consultation with the

RAC Risk-Assessment Subcommittee
and the NIH Biosafety Committee.

ORDA shall inform RAC members of the

proposed risk-assessment projects at the

same time it seeks consultation.from the

RAC Risk-Assessment Subcommittee
and the NIH Biosafety Committee. If a

major biohazard is determined, the

clones will be destroyed after the

completion of the experiment rather

than retaining them in the high

containment facility. Other clones that

are non-hazardous or not of major

hazard will be retained in the high

containment.

I accept this recommendation and am
today adding this text to the Guidelines.

The importance of risk-assessment

experiments has been discussed

previously in detail. [See "NIH Program

to Assess the Risks of Recombinant
DNA Research; Final Plan" (Federal

Register, September 13, 1979)).

P4 physical containment consists of

Laboratory Practices (Section II/B-4-a

of the Guidelines), Containment

Equipment (Section II-B-4-b of the

Guidelines), and Special Laboratory

Design (Section II-B-4-c of the

Guidelines). The high containment

facilities located in Building 41-T on the

Bethesda campus and in Building 550 at

the Frederick Cancer Research Center

meet the P4 Special Laboratory Design

requirements of Section II-B-4-c. (The

great protection afforded by such P4

laboratory design is discussed in the

Environmental Impact Statement on the

1976 Guidelines, and in the NIH
Laboratory Safety Monograph.) For risk-

assessment experiments to be

conducted in these facilities, laboratory

practices and containment procedures

may be approved (by ORDA following a

procedure specified above) which do not

necessarily meet all the requirements of

P4. ORDA will not approve selection of

laboratory practices or containment

equipment that presents a significant

risk to health or the environment. The
decision as to whether or not clones will

be destroyed after completion of these

experiments will be made by ORDA.

II. Summary of Major Actions Under
Guidelines

II-A. Amendment of Sections II1-B-2,

III-C-5, and 1II-C-6 of the Guidelines

Sections III—B—2, III-C-5, and III—C—

6

of the Guidelines are amended to

change the words “* * * may be

inserted into a lambdoid phage vector or

into a vector from a certified EK2 host-

vector system and propagated * * *" to
"* * * may be inserted into a vector and
propagated.*

* *”

II—B. Transfer of Cloned Segments of
Anabaena DNA Into Klebsiella

Permission is granted to transfer

certain cloned segments of Anabaena
DNA into Klebsiella, at P2 physical

containment.
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II—C. Exception to Prohibition To Permit

Cloning ofFoot-and-Mouth Desease
Virus in E. coli K-12

Permission is granted to clone foot-

and-mouth disease virus in the EKlCV
host-vector system consisting of an E.

coli K-12 and the vector pBR322, all

work to be done at the Plum Island

Animal Disease Center.

II-D. Amendment of Section I-D of the

Guidelines

The following text is added at the end
of Section I-D of the Guidelines:

“Experiments in Categories I-D-l, I-D-

2, 1-D-3, 1-D-5, and experiments

involving ‘wild type’ host-vector systems

are excepted from the prohibitions,

provided that these experiments are

designed for risk assessment purposes

and are conducted within the NIH high-

containment facilities located in

Building 41-T on the Bethesda campus
and in Building 550 located at the

Frederick Cancer Research Center. The
selection of laboratory practices and
containment equipment for such

experiments shall be approved by
ORDA following consultation with the

RAC Risk-Assessment Subcommittee
and the NIH Biosafety Committee.

ORDA shall inform RAC members of the

proposed risk-assessment projects at the

same time it seeks consultation from the

RAC Risk-Assessment Subcommittee
and the NIH Biosafety Committee. If a

major biohazard is determined, the

clones will be destroyed after the

completion of the experiment rather

than retaining them in the high

containment facility. Other clones that

are non-hazardous or not of major
hazard will be retained in the high

containment.”

Additional Announcement of the

Director, NIH

Section IV—E—1—b—(3)—(d) of the

Guidelines gives responsibility to the

Director, NIH, for “authorizing, under
procedures specified by the RAC, large-

scale experiments (i.e., involving more
than 10 liters of culture) for recombinant
DNAs that are rigorously characterized

and free of harmful sequences.”

On December 3, 1979, the Director,

NIH, on the recommendation of the

Recombinant DNA Advisory Committee,
approved a request from Genentech,

Inc., for the large-scale culture of EKl
host-vector systems carrying the

chemically synthesized insulin A chain,

insulin B chain, and the hormone
somatostatin. The request was approved
with the understanding that Genentech,

Inc., has agreed to permit an observer,

designated by NIH, to visit the facilities

if NIH should choose to inspect the site.

The principal investigator is Dr. Brian,

T. Sheehan. The work is to be done, as

stipulated in the submission by
Genentech, Inc., in a “P2 laboratory

housing fermentors modified and tested

to totally contain the recombinant
organisms until they are chemically or

physically killed at the end of each
fermentation * * * at the research and
development facility at 460 Point San
Bruno Boulevard, South San Francisco,

California 94080.”

Dated: January 10, 1980.

Donald S. Fredrickson,

Director, National Institutes ofHealth.

[FR Doc. 80-1648 Filed 1-16-80; 8;45 am)

BILLING CODE 4110-08-M
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IroS4 the rockefeller university
^[University)£ 1230 york avenue newyork.newyork 10021

oV ,9 oi J4

Dr. Donald Fredrickson, Director
National Institute of Health
Bethesda, Md. 20014

Dear Don,

It was with some surprise that I heard that the subject
of the "exemption" of recombinant DNA experiments with E. coli
K-12 has appeared once again in the Federal Register.

On Sept. 7, 1979 the RAC, a committee carefully put together
so as to be highly sensitive to the public interest, voted over-
whelmingly — sufficient to pass the SALT Treaty in the U.S.
Senate — the resolution on E. coli K-12.

This vote reflected the fact that all analyses, either
experimental or theoretical, conclude that it is impossible for

E. coli K-12 to become a pathogen by accident or even intention.
The documentation supporting this conclusion has I know been pro-
vided to you.

Thus the resolution on E. coli K-12 is a sound one. Further
delay in its implementation will only continue to waste the efforts

of many individuals, monies and not in any way add to the public
safety.

December 3, 1979

Yours sincerely

Norton D. Zinder

NDZ/pb
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

MOLECULAR BIOLOGY INSTITUTE

LOS ANGELES, CALIFORNIA 90024

December 5, 1979

Dr. Donald S. Fredrickson
Director, National Institutes
of Health
Bethesda, Maryland 20014

RE: Recombinant DNA Guidelines and Federal Registrar, Friday, November 30, 1979

Dear Dr. Fredrickson,

I wish to support the proposed changes in the NIH guidelines as described in
the Federal Registrar of Friday, November 30, 1979. These reductions in

containment requirements are entirely consistent with developments in the
past two years which have shown the safety of E. coli K12 carrying eukaryotic
DNA sequences. In addition, the reduction in containment and administration
should allow for more rapid and meaningful advances.

Sincerely yours.

George C. Fareed
Associate Professor

GCF/cm
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THE ROCKEFELLER UNIVERSITY
1230 YORK AVENUE • NEW YORK. NEW YORK 1C021

December 6, 1979

Dr. Donald S. Fredrickson, M.D.
Director
National Institutes of Health
Public Health Service
Department of Health, Education and Welfare
Bethesda, MD 20014

Dear Dr. Fredrickson:

I would like to strongly support the proposed decision
(Federal Register, Nov. 30th) to partially exempt many recom-
binant DNA experiments involving E. coli K12 strains from
stringent guidelines. I believe that this change is fully
consistent with public safety and is essential to permit
legitimate health related research dependent upon cloning
techniques

.

Sincerelv yours

,

John P. Ford, M.D.

JPFrlc
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THE ROCKEFELLER UNIVERSITY
1230 YORK AVENUE • NEW YORK, NEW YORK 100 21

December 6, 1979

Dr. Donald S. Fredrickson, M.D.
Di rector
National Institutes of Health
Public Health Service
Department of Health, Education, and Welfare
Bethesda, .Maryland 20014

Dear Dr. Fredrickson:

I am writing to suppo
binant DMA experiments per
as category P-1 experiment
make this amendment to the
the best scientific advice
delayed the category chang
response. I believe that
sistent with public safety
mate health related resear
to proceed.

rt the decision to reclassify recom-
formed in Escherichia col

i

strain K-12
s. I understand that a decision to
guidelines was made on the basis of
but that the Secretary of H.E.W. has

e pending an assessment of the public
the category change is fully con-
, and is essential to permit legiti-
ch dependent upon cloning techniques

Sincerely yours,

Thomas P. Toomey
Biomedical Fellow
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOPHYSICS AND THEORETICAL BIOLOGY

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

This letter is in support of the proposed amendment
to the recombinant DNA guidelines pertaining to experiments
using E. coli K22 Host vector systems (Federal Register M*_, N232,

p. 69218, Nov. 30, 1979). The experience and knowledge obtained
during the last years fully substantiates these changes.

CUMMINGS LIFE SCIENCE CENTER
920 EAST 58TH STREET

CHICAGO • ILLINOIS 60637

December 10, 1979

Sincerely yours

Lucia B. Rothman-Denes
Assistant Professor

LBRD : ap
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THE ROCKEFELLER UNIVERSITY
1230 YORK AVENUE • NEW YORK, NEW YORK 100 21

December 10, 1979

Dr. Donald S. Fredrickson,
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

As the National Institutes of Health is presently con-
sidering an important revision to the Guidelines for Research In-

volving Recombinant DNA Molecules, I would like to register my firm
support for the proposed exemption of E. coli K12 host-vector sys-
tems. Since the widespread implementation of recombinant DNA technology,
we have witnessed quite remarkable improvements in our understanding
of gene organization and function in eukaryotes. There is no longer
any doubt that this line of research promises extraordinary clinical
benefits and the technology remains one of our most powerful tools for

basic biomedical research. Accumulated evidence attesting to the
safety of E. coli K12 host-vector systems makes it obvious that the

exemption of many experiments is overdue. I applaud the RCA Working
Groups realization of this inappropriate regulation and their attempts
to correct the Guidelines. I hope for a speedy implementation of the

proposed revisions.

Sincerely,Since

Michael W. Young
Assistant Professor
and University Fellow
The Rockefeller University

MWY/pb

[440 ]



STANFORD UNIVERSITY
STANFORD. CALIFORNIA 94305

DEPARTMENT OF BIOLOGICAL SCIENCES

(415) 497-2597

December 10, 1979

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Bldg. 1, Room 124
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I understand that the Secretary of Health, Education, and Welfare
has determined that an additional period of public comment is necessary
before action can be taken on the proposed revised NIH Guidelines on
recombinant DNA as expressed in the Federal Register for November 30, 1979.

This letter is to indicate my wholehearted support of the revisions
as stated. I am obviously speaking for myself, and as you know, I employ
recombinant DNA techniques in my own research. However, let me also state
that I have spoken on many occasions with my departmental colleagues who
are concerned with population biology and ecology, and none of them has
any doubt as to the correct wisdom of the changes proposed. These techniques
are extremely important to the advancement of biomedical science and its

application to medicine, and given the now acknowledged lack of danger, it

behooves all of us to insure that the guidelines are changed sufficiently
to allow more researchers to make use of these important and powerful
techniques.

eg

Robert T. Schimke, M.D.
Professor of Biology and Chairman

of the Department of Biological Sciences
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STANFORD UNIVERSITY MEDICAL CENTER

DEPARTMENT OF GENETICS

December 11, 1979

Dr. Donald Frederickson
Director, National Institutes of Health
Bethesda, MD 20014

Dear Don:

I am writing in response to your request for additional public
comment on the recommendation of the Recombinant DNA Advisory Committee
regarding experiments involving E. coli host-vector systems. I strongly
support the proposal to revise the Guidelines to exempt from the
Guidelines prior review procedures and to specify Pi containment
conditions for all recombinant DNA experiments using E. coli K12 hosts
(not containing conjugative plasmids or lysogenic for generalized
transducing phages) with lambda or lambdoid bacteriophage nonconjugative
plasmid vectors.

As I have previously written, there is no indication that the cloning
of DNA in E. coli K12 poses any hazard that warrants precautions beyond
reliance on standard microbiological procedures, and in fact experience
indicates that recombinant DNA methods provide increased safety for work
with genetic material that does encode hazardous products. Since there

is no reason to believe there are special hazards in the experiments
proposed for exemption, there would seem to be no need for a special
administrative process to promote safety. Standard microbiological
practices appear to be adequate for work with a variety of organisms
capable of causing serious disease or environmental damage; if special
regulations and enforced guidelines are not necessary to protect the

public health and the environment from organisms that are known to be

hazardous, they surely should not be necessary to deal with organisms
that have given no indication of being hazardous at all. The
continuation of special procedures for work involving cloning of DNA in

E. coli K12 would be justified only if there were some valid reason for

believing there are special hazards.

I strongly urge you to approve the change recommended by the Advisory
Committee. This change would place the biohazard issues in appropriate
perspective for a major component of recombinant DNA work by relying on

standard microbiological practices, rather than on special regulations,
to promote biosafety.

Sincerely yours

Stanley N. Cohen
Professor

SNC :
ps
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOPHYSICS AND THEORETICAL BIOLOGY

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I strongly support the revisions of the Recombinant DNA Guidelines
as published in the Federal Register for November 30, 1979* In

particular, I agree with the revisions embodied in Section III-O

(p. 69218) which reduce the registration and containment require-
ments for experiments using E. coli K-12. It is regrettable that
these revisions have been delayed for further comment in view of
the extensive period provided already for such comments and the

existensive discussions by the Recombinant DNA Advisory Committee
prior to its votes. I believe that the expense in terms of time
taken from other fruitful activities of yourself and the many com-
mentators on this issue was unnecessary and extremely wasteful.

CUMMINGS LIFE SCIENCE CENTER
920 EAST S8TH STREET

CHICAGO • ILLINOIS 60637

December 11, 1979

Sincerely yours

Robert Haselkorn
F. L. Pritzker Professor

and Chairman

RH:ap
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Yale University Neiv Haven, Connecticut 06510

SCHOOL OF MEDICINE

333 Cedar Street

Department of Human Genetics

December 11, 1979

Dr. Donald S. Frederickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Don:

I am writing to express my strong support for the wording of the
proposed revised recombinant DNA guidelines as published in the Federal
Register of November 30, 1979. In particular, I wish to endorse the
new Section III-O on page 69 218, dealing with experiments using E-coli
K12 as host.

As a member of RAC from its formation until June, 1978, chairman of

the RAC sub-committee on EK2 host-vector systems, and chairman of Yale’s
Institutional Biohazards Committee, I've had ample opportunity to review
the evidence that has been presented by persons of many different viewpoints
concerning the safety of recombinant DNA experiments. Based not only on
theoretical arguments, but on solid data concerning strain K12's lack of

potential for pathogenicity or for transmission of vectors to other hosts,
I can see no hazard to either laboratory workers or to the general public
in the conduct of recombinant DNA experiments using K12.

I, therefore, urge adoption of Section III-O, as a way of eliminating
a costly and time-consuming unnecessary obstacle to research of great
practical importance as well as scientific interest.

Sincerely yours

EAA:ml

E

P lenetics
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOPHYSICS AND THEORETICAL BIOLOGY

CUMMINGS LIFE SCIENCE CENTER
920 BAST 5 8 T H STR EBT

CHICAGO • ILLINOIS 60637

December 11, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, Maryland

Dear Dr. Fredrickson,

I support the proposed revised guidelines for recombinant

DNA research, including the P1/EK1 recommendation. The importance

of recombinant DNA research to the understanding of gene

structure and function is now quite apparent, and such research

should be performed at reasonable levels of containment.

I feel that the increased knowledge of the safety of experiments

using E. coli K12 hosts is sufficient to support the proposed

changes

.

Sincerely
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THE ROCKEFELLER UNIVERSITY
1230 YORK AVENUE NEW YORK, NEW YORK 100 21

Dr. Donald S. Fredrickson, M.D.
Di rector
National Institutes of Health
Public Health Service
Department of Health, Education, and Welfare
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing to suppo
binant DNA experiments per
as category P-1 experiment
make this amendment to the
the best scientific advice
delayed the category chang
response. I believe that
sistent with public safety
mate health related resear
to proceed.

rt the decision to reclassify recom-
formed in Escherichia col

i

strain K-l
s. I understand that a decision to
guidelines was made on the basis of
but that the Secretary of H.E.W. has

e pending an assessment of the public
the category change is fully con-
, and is essential to permit legiti-
ch dependent upon cloning techniques
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ST.JVDE CHILDREN'S RESEARCH HOSPITAL
332 North Lauderdale. PO Box 318,

Memphis, Tennessee 38101
(901) 525-8381

Danny Thomas, Founder 11 December 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing in support of the latest revision of the NIH Recombinant
DNA Guidelines, published in the Federal Register, November 30, 1979.

In my opinion, the Advisory Committee has acted responsibly and the

proposed changes will expedite the acquisition of new knowledge
without subjecting the public to risk.

In particular, I would stress the practical importance of section
III-O, "Classification of Experiments Using the E. coli K-12 Host-
Vector Systems". As in the past, the great majority of experiments
will be done using this system, under safe conditions, and it will
eliminate a great deal of useless paperwork if these cases can be regu-
lated at the local level.

Sincerely,

David W. Kingsbury, M.D.

DWK/hmh



THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

DEPARTMENT OF MICROBIOLOGY December 11, 1979
725 N. WOLFE STREET

BALTIMORE, MARYLAND 21205

Dr. Donald Frederickson
Director of the N.I.H.
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I wish to express my firm support for the proposed revision of the
Guidelines on Recombinant DNA Research appearing in the Federal Register for

November 30, 1979. I am especially in agreement with section III-O on page
69218 proposing a major decrease in the containment requirements for experi-
ments using E. coli host vector systems. Two things make me believe that this
significant lightening of restrictions is reasonable: 1) no dangerous
recombinant organism has surfaced, and 2) recent work with translocatable
elements and plasmids suggests that so-called illegitimate recombination events
occur much more widely in bacteria (and probably in higher cells) than was
previously appreciated. Also, one cannot underplay the rapid strides in our
understanding of cellular activities that have come about through the

application of recombinant DNA techniques.

Thus, in my opinion, the proposed revision is both reasonable and timely.
I fully anticipate that, as a result of the change, recombinant DNA research
will be greatly facilitated and stimulated.

Sine

Hamilton 0. Smith



ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, NewJersey 07110

December 11, 1979

Dr. D. Frederickson
National Institutes of Health
Department of Health, Education

and Welfare
Public Health Service
Bethesda, Maryland 20205

Dear Dr. Frederickson:

This short note is in regard to the revised guidelines
on Recombinant DNA research of November 30, 1979. I am
specifically referring to section III-O on page 69218, that
deals with the downgrading of experiments using E. coli K12
host vector systems. I am entirely in favor of this down-
grading as written in the guidelines since all the scientific
information that has accumulated over the past few years in-
dicates that PI physical containment is sufficient when E.

coli K12 is used.

I hope that the NIH will accept this change as written.

Sincerely yours,

Herbert Weissbach, Ph.D.

Associate Director and
Chairman, Hoffmann-La Roche
Recombinant DNA Biosafety
Committee

HW/kj



UNIVERSITY OF SOUTH CAROLINA
COLUMBIA, S. C. 29208

SCHOOL OF MEDICINE

DEPARTMENT OF MICROBIOLOGY
AND IMMUNOLOGY

(803 ) 777-56DB

11 December 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 2B205

Dear Dr. Fredrickson:

I would like to comment favorably on the proposed revision
of the recombinant DNA guidelines published in the Federal
Register, November 30, 1979. Experiments with PI contain-
ment and an EK1 E_. co 1 i host-vector system are minimal risk
experiments and are one of the most frequent types of re-
combinant DNA research. If one allows these experiments to

be monitored solely by the local IBC, a great amount of time
and effort will be saved without an increase in risk. There-
fore, I support this proposal wholeheartedly. Also, since
_E. co 1

i

K12 appears to be adapted solely to laboratory growth,
I support the expanded use of E_. co 1 i K12 as a host organism.

Thank you for your continued efforts to update and simplify
the recombinant DNA guidelines.

Sincerely
,

Bert Ely
Associate Professor

BE : cmp
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STANFORD UNIVERSITY
STANFORD. CALIFORNIA 94303

department of biological sciences December 11, 1979

Dr. Donald Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

At the December RAC meeting, Jane Setlow announced that you would like to

hear the opinions of RAC members about the E^. coll K-12/P1 motion.

As one of the authors of the motion, I can only say that I consider it an action
that is long overdue. Two or three years ago, it was perhaps defensible to
maintain that recombinant DNA research was so new that it might pose unexpected
dangers. As David Botstein's letter in the last RAC folder implies, there
really never were any expected dangers. Despite that fact, there was some
logic to the idea of going slowly just in case there were some surprises. By

this time, extensive experience has failed to reveal any unusual properties of
artificial recombinants, and no one has formalized a plausible theory that

predicts any hazards. If cloning in K-12 were not already under the Guidelines,
I doubt that anyone could provide a reasonable justification for treating it

as sufficiently extraordinary to require the procedures now in force. There
is something completely out of proportion with a system that imposes more
stringent regulation on a bacterium harboring a random fragment of yeast DNA
than it does on a bacterium known to cause cholera or diphtheria. Only the
inertia of some rather unwieldy political machinery keeps these regulations
in force.

Because of this inertia, whatever respect the scientific community may once
have had for the NIH Guidelines is rapidly deteriorating. At the present pace
of technology, I fear that the situation will get worse before it gets better.
RAC is already being confronted with many developments that were unanticipated
when the 1978 Guidelines were drafted, and with many experiments that were
essentially prohibited by default at that time, because no one wanted to do

them anyway. If RAC has any constructive role to play, it will be to review
new developments as they occur and to take prompt, reasonable action to ensure
that research proceeds under appropriate conditions of safety. The only hope
of achieving that goal is to get out of the way all the time-consuming chores
of administering obsolete and superfluous rules. It is disheartening to find

that, even after thorough consideration and approval by RAC, the j£. coli K-12/P1
measure remains in administrative limbo.
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Dr. Donald Fredrickson
December 11, 1979

page -2-

At our last RAC meeting, Richard Novick brought up the possibility of redefining
the purpose of the Guidelines, so that they would address themselves only to

those recombinants that present a clearly perceived hazard. The issue did not
come to a vote. I strongly support such a redefinition of purpose, provided
it is accompanied by appropriate enabling action to allow exemption where no
hazard is clearly perceived. The E . coli K-12/P1 measure relaxes regulation
of a class of recombinants for which no hazard has ever been clearly perceived,
and with which we already have extensive experience. If there is any hope of

making the rules rational and realistic, this measure is certainly a good way
to start. If this measure fails, it will be difficult to regard that goal
as achievable.

Sincerely yours

,

Allan Campbell
Professor of Biology

AC /an
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12-12-79
Jordan Hupert
5421 S. Woodlawn Ave
Chicago, II 60615

Dr. Donald Fredrickson
National Institute of Health
Bethesda, Md 20205

Dear Dr. Fredrickson,

I wish to voice my support for the revisions listed in the Federal

Register of November 30, 1979, which are concerned with recom-

binant DNA experiments. I am referring to those revisions stated

in Section III-O which reduce the registration and containment

requirements for experiments involving E. coli K12.

Please be aware that delay in implementation of the revisions can

only hamper the completion of those experiments now in progress.

Sincerely
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12 December 1979

Donald S. Frederickson, M.D.

Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I note that the proposed recombinant DNA Guide Line Revisions

have now been published in the Federal Register and that now is the

period for public comments. I wish to inform you of my opinion

that these revisions will substantially facilitate research using

recombinant DNA techniques. Because of the power of this method-

ology, the major advances in molecular genetics which have occurred

rapidly during the last several years should come at even a faster

rate since we now know that these experiments are safe and therefore

can be done without the physical and biological containment restric-

tions previously applied.

Sincerely yours.

cWief, Clinical Hematology Branch
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MEDICAL CENTER
DEPARTMENT OF MICROBIOLOGY

55 Lake Avenue North

Dr. Donald Frederickson
Director
NIH
Bethesda, MD 20205

December 12, 1979
Telephone (617) 856-2292

Dear Dr. Frederickson:

I would like to take this opportunity to comment on the newly proposed
Section III -o of the recombinant DNA guidelines. I have been working with
recombinant DNA since my postdoctoral years (1972-1975) with David Hogness.
Since that time I have followed with intense interest the discussions of
potential biohazards and their containment. I believe the initial conser-
vativism was appropriate. However, the combination of experience and experi-
ments addressing the realities of various potential biohazards as well as rr\y

own more substantive appreciation of the realities of infectious disease
epidemiology, a result of teaching microbiology to medical students, lead
me to conclude that it is now fully appropriate to reduce the stringency
of the current administrative, biological and physical containment guidelines.

I believe the procedures outlined in Section 1 1 1 -0 , dropping most re-

combinant DNA work to PI, EK1 , will provide ample containment and should
significantly reduce the experimental restrictions which have hindered
the pace of research progress. I am, in fact, eagerly looking forward to

the new guidelines and the relief these will provide our group from the

difficulties inherent in the EK2 vector systems.

D/o/k
Raymond L. Unite
Associate Professor of Microbiology

RLW: jtg
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UNIVERSITY OF OREGON

HEALTH SCIENCES CENTER

DEPA RTMENT OF BIOCHEMIS TR Y
SCHOOL OF MEDICIHE

Area Code 503 225-7781

Portland, Oregon 97201

December 12, 1979

Dr. Donald Frederlckson
Director, NIH
Bethesda, Maryland 20205

Dear Dr. Frederlckson:

I am writing to support the new proposed guidelines for regulating
recombinant DNA research which appeared In the Federal Register for
Friday, November 30, pp 69210-69251. Although I have not engaged In
such research, I am concerned, as are many others, with the potential
hazards of such activities, and I am also excited about their potential
benefits. As a molecular biologist, I am roughly familiar with the
field and with some of the methodology Involved. (I got my Ph. D. In
Paul Doty's lab at Harvard in 1958). As safety committee chairman In

a medical research building, I have had experience with the manner in

which research scientists react to the promulgation and enforcement
of safety regulations.

I believe that it is Impossible to regulate recombinant DNA research
via strict "OSHA-type" legislation unless we can obtain the full and

enthusiastic cooperation of the "regulatees" l.e., the scientists who
are performing the research. If the regulatees can be convinced that
the potential hazards really exist, this should be easy, as they will
be on the "front lines" and will be most likely to be adversely
effected by nasty recombinant bugs which might be produced. However,
If the regulatees are skeptical about the dangers, they will resist
regulation. This will be especially the case if they feel that a lot
of "senseless, bureaucratic red tape" Is hindering their search for a

cure for cancer or a solution to the energy crisis whereas researchers
in other countries with less stringent rules are less encumbered.
Government Inspectors will be seen as "busy bodies" and outwitting

them will become a game. Unfortunately, It will be a game In which

the researchers have all the marbles.

Thus, it would be very easy for a researcher to make a potentially

hazardous experiment seem harmless by misrepresenting the nature of

the materials he was using. For example, he might put a label saying

"E. coll DNA" on a bottle which really contained human DNA, Whereas
.

the introduction of E. coll DNA into E. coll bacteria is .harmless, 1

similar Introduction of human DNA Into such bacteria ^^potentially
C Li'kiVl fv *7*
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Dr. Donald Frederlckson
Bethesda, Maryland
Decertwr 12, 1979
Page 2

hazardous-
Furthermore, the

biologists engaged In such research can easily obtain their DMA sample
fro* readily available sources. Once Isolated, DMA from human sources
can be distinguished fro* bacterial DMA only by sophisticated and
expensive tests which could not be readily performed by a government
Inspector.

Magy other exaagiles could be dted to show that It would be child's
play For research workers to frustrate the Intent of regulatory
legislation. What It bolls down to Is that a government Inspector
has no choice but to believe the labels on the bottles!

What, then Is to be done to minimize the potential hazards and to

maximize the potential benefits of recoadrinant DMA research? To the

greatest extent possible, control of such research should be carried
out at the local level by coamrittees of scientific workers elected by

their peers. I know fro* personal experience on laboratory safety
coamrittees that peer pressure Is a far more effective way to correct
aberrant and dangerous practices than ukases sent down from above.
For this reason, I strongly endorse the decentralization of control
over experiments using the E. coll K- 12 Host- Vector systems as

outlined In section III-O, p 69218 of the Federel Register.

It Is understandable that the Federal Gove rnment should be feeling
considerable pressure to do someth 1 nq to control the oenle of genetic
engineering. I Just hope that whatever action Is taken will place as

much as possible of the responsibility for control where It rightfully
belongs - on the shoulders of the scientists who are equipped by
training and temp e rament to understand the Issues Involved and *d»o,

like the vast aajorlty of the h»»»an race, earnestly desire that the

world will remain a liveable place for their children.

Sincerely, /

.//LjL(; J*
Michael Lltt, Ph. D.

Professor of Biochemistry and
Medical Genetics

Ml:pb

cc: Fred Blattner
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qV-LECE Of

Baylor College of Medicine
DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY • 713 790-4472

Influenza Research Center • 713 790-4469

Immunology Section • 713 790-3127

December 12, 1979

•fOUCATlO**

Dr. Donald Fredrickson
Director, National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

Subject: Comment on Recombinant DNA Guidelines
Federal Register, November 30, 1979

We have reviewed the proposed guidelines of the date above
and wish to express agreement with the changes indicated
there. In particular. Section III-O describing experiments
with E. coli K- 12 host vector systems represents a realistic
and safe modification of some of the previous regulations.
The benefits of this new technology have such promise that
to belabor them with excessive restrictions is inappropriate.

We wish to express our confidence in the good judgment and

scientific qualifications of the committee that has made

these decisions. The enormous effort in preparing these

guidelines in the interest of all of us should earn high

praise. We foresee further reduction in the level of regu-

lation of recombinant DNA study.

Sincerely yours,

Vernon Knight, M.u.

Professor and Chairman

VK lo
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W:M-
New York State College of Agriculture and Life Sciences
a Statutory College of the State University

Cornell University

Department of Plant Pathology

334 Plant Science Building, Ithaca, N. Y. 14853

December 12, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

I'm writing in support of approval of the "£. col

i

K-12/P1
Recommendation" . As you know, I have been a member of the RAC for
about two years and have been an observer of the recombinant DNA

scene since 1976 as a member of your Advisory Committee.

In my voting on the RAC, my primary concern has always been
one of safety. Accordingly, I was one of the 10 who voted for the

K- 1 2 exemption as I felt that such a reduction in containment for
K- 1 2 experiments presented no threat to humans, animals or plants.

I have seen no evidence to the contrary since that vote which would
cause me to change my mind. In my view the alleged hazards have no

basis in fact. Judging from the sorts of advances which are coming
to light with recombinant DNA technology, we should do all we can

to support the research, not stifle it!

Yours sincerely

Professor

MZ: kb
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THE UNIVERSITY OF ROCHESTER

MEDICAL CENTER
601 ELMWOOD AVENUE
ROCHESTER, NEW YORK 14642

AREA CODE 716

SCHOOL OF MEDICINE AND DENTISTRY • SCHOOL OF NURSING
STRONG MEMORIAL HOSPITAL

DEPARTMENT OF RADIATION BIOLOGY
AND BIOPHYSICS

December 12, 1979

Dr. Donald Fredrickson
Director of the N. I. H.

Bethesda, Maryland 20205

Dear Dr. Fredrickson:

This is to inform you of my agreement with proposed revised
guidelines published in the Federal Register, November 30,

pages 69210-69251. Although I am highly concerned with labora-

tory safety, I believe the revised guidelines are certainly
reasonable, and in keeping with my personal experience and
with my evaluation of published material.

Sincerely yours,

Fred Sherman

FS:PG

[460]



THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

DEPARTMENT OF MICRORIOLOGY
72.5 N. WOLFE STREET

BALTIMORE, MARYLAND 21205

December 12, 1979

Dr. Donald Frederickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Frederickson:

I am writing to support your recent decision to reduce to the PI

level containment requirements for recombinant DNA experiments involving
£. col

i

K12 not harboring conjugation-proficient plasmids or generalized
transducing phages when lambda or lambdoid phages are used as vectors.
In my opinion, PI containment provides adequate safeguards for these
experiments, as it does for known enteric pathogens.

Daniel Nathans
Professor and Director
Department of Microbiology

DN/lc
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CENTER FOR CANCER RESEARCH

77 MASSACHUSETTS AVENUE, CAMBRIDGE, MASSACHUSETTS 02139

Room E17-529B

December 12, 1979

Dr. Donald Fredrickson
Director of the NIH
Bethesda, Maryland 20205

Dear Dr. Fredrickson,

I strongly support the revision of the guidelines so

that DNA recombinant experiments involving the bacteria E^. coli
are exempted. This is a prudent move and widely supported
by the scientific community.

Sincerely vours.

Phillip A. Sharp
Professor

PAS /ms
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BEfUCELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE SAN FRANCISCO. CALIFORNIA 94143

DEPARTMENT OF BIOCHEMISTRY AND BIOPHYSICS (41 5) 666-4324

December 13, 1979

Dr Donald Frederickson
Director,
National Institutes of Health
Betheseda, Maryland 20205

Dear Dr Frederickson,

This is to urge formal adoption at the earliest possible time of the
revised guidelines as published in the Federal Register for Friday,
November 30 (pages 69210-69251). It is now exceedingly clear that the

£. coli K-12 host-vector systems carrying recombinant DNA do not give
rise to pathogenic variants. Although I would strongly prefer exemption
of these experiments from the Guidelines altogether, the present revision
represents a significant simplification in a bureuacratic maze that not
only now appears pointless, but indeed is significantly impeding the
progress of useful and important studies.

Sincerely yours

Keith 1 . Yamamoto
Associate Professor of Biochemistry
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University of Wisconsin-Madison

LABORATORY OF GENETICS
406 Genetics Building

Madison, Wisconsin 53706

0. Smithies

at ice: (608)262-2976

Laboratory: (608) 262-1047

December 13, 1979

Dr. Donald Frederickson
,
Director

Nathinal Institute of Health
Bethesda, MD 20205

Dear Dr. Frederickson:

I have recently had the opportunity to review the Proposed Guidelines on
Recombinant DNA Research published in the November 30th, 1979 Federal Register.
May I once again congratulate you on the exemplary way in which revision of

these guidelines is being continued while still making proposals available to

the public for scrutiny before their final adoption.

I would like to urge you to adopt the currently proposed revisions.
Particularly I am pleased to see - and urge the adoption of - the proposal
(Section III-0) to allow many recombinant DNA experiments in E. coli K12 to be
carried out after registration with the local Institutional Biosafety Committee
without the need for registration with NIH or the submission to them of an MUA.
Such a move will maintain documentation of the experiments should future events
require their identification without the time-consuming and expensive process
required to submit MUA's to the Institutes.

Sincerely yours,

Oliver Smithies, M.A. ,
D.Phil(Oxon)

Leon J. Cole Professor of Genetics
and Medical Genetics

OS : fm
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Eugene. Oregon 97403

503/686-5151

December 13, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson,

I and my interested colleagues in Molecular Biology have examined
the proposed revised guidelines for recombinant DNA research that
appeared in the Federal Register of November 30.

Our consensus was that the proposed guidelines are more cautious
than is justified on scientific grounds. However, since the concerns one
might have regarding the safety of recombinant DNA experiments are,
themselves, nonscientif ic , such a bias may be inevitable. In any case,
we welcome the facilitating effect that the revision is certain to have
for basic biological research.

Sincerely yours.

Franklin W. Stahl
FWS: jd
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3860 Magnolia Drive
Palo Alto, CA 94306

December 13, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda , Maryland 20205

Dear Dr. Fredrickson:

As an animal virologist, I wish to make known to you

my approval of the Campbel 1 -Rowe proposal that most cloning

in E. col

i

K-12 be exempt from the NIH Guidelines.

Yours truly,

Patricia Marion, Ph.D.

Postdoctoral Fellow
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA $4505 • (415) 497-5715

Stanford Univmsity School of Medicine

Department of Midicine
Dwition o/ Inftctioui Oiioua

December 13, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda , Maryland 20205

Dear Dr. Fredrickson:

I am writing to urge that you support the proposal of the
NIH Recombinant Advisory Committee to exempt most cloning in

£. Col

i

K-12 from the NIH Guidelines. As an animal virologist
and infectious diseases clinician, and as one involved in

cloning animal virus DNAs in E. coli K-12 and other hosts, I

feel that exempting experiments with E. col i K-12 as proposed
by the Advisory Committee involves no risk to individual
research personnel, to others in the population or to the
environment. The proposed changes will greatly unencumber
and speed research, and will significantly reduce the cost of
facilities for research which can be done with this organism.

Sincerely yours

William S. Robinson, M.D.

Professor of Medicine
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HARVARD MEDICAL SCHOOL PETER BENT BRIGHAM HOSPITAL

Bernard N. Fields, M.D.
Professor of Microbiology

and Molecular Genetics

Harvard Medical School

25 Shattuc\ Street

Boston, Massachusetts 02115

(617) 734-7061

Physician

Chief, Infectious Disease Division

Peter Bent Brigham Hospital

December 13, 1979

Dr. Don Fredrickson
Director
NIH
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I would like to strongly support the revised guidelines
as published in the Federal Register on November 30, 1979.

In particular I specifically endorse the revision of the
guidelines concerning the K-12 containment (section III-O).
The proposals are a reasonable way of matching the realistic
risks with the clear benefit of removing unnecessary ad-

ministrative work. I hope you will support the new clas-
sification.

Sincerely,

Bernard N. Fields, M.'D.

BNF/lm
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3061 Emerson Street
Palo Alto, CA 94306

December 13, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I fully support the amendment that E. coli K-12 be

exempt from the NIH Guidelines for Recombinant DNA research

and that PI containment would be sufficient.

Sincerely

Postdoctoral Fellow
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ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, NewJersey 07110

December 13, 1979

Director
National Institute of Health
Bethesda, MD 20205

Dear Sir:

I have read the proposed changes of the NIH guidelines for

recombinant DNA research. I would like to say that I am in

complete agreement with all the recommended changes proposed by
the NIH Recombinant DNA Advisory Committee.

I trust that you will take further action on these proposals
since the long overdue relaxation of the guidelines has seriously
held up many experiments in this area of research that would in

the long run be extremely beneficial to mankind.

Department of Cell Biology

JM:elp



THE JOHNS HOPKINS UNIVERSITY
SCHOOL. OF MEDICINE

72S NORTH WOLFE STREET
BALTIMORE . MARYLAND 21205

DEPARTMENT OF BIOPHYSICS

December 13, 1979

Dr. Donald Fredrickson
Director, National Institutes

of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

We would like to express our agreement with the proposed
revised guidelines for containment requirements in DNA
recombinant experiments involving col

i

host-vector systems,
as outlined in section 1 1 1 -0 ,

page 69218, Federal Register,
Vol . 44, No. 232, November 30, 1979. Based on our experience
with microorganisms such as E. coli , Salmonella thyphimurium
and others,we consider the containment requirements very
adequate to minimize or eliminate possible risks arising
from recombinant DNA molecules.

Yours respectfully.

Viviana Amzel , Ph.D
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1 ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, NewJersey 07110

December 13, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Md. 20014

Dear Dr. Fredrickson:

I again write in support of adoption of the proposed changes in the
NIH recombinant DNA guidelines as now published in the Friday, Nov. 30,
1979 issue of the Federal Register. The changes suggested, especially
those relating to E coli K12 containment, are long overdue as recommendations
from your own Advisory Committee, others such as COGENE's in which I have
been a participant, and the scientific community as a whole demonstrate.

I would also like to express my concern at the manner in which these
changes are being implemented. There has already been extensive dis-
cussion and opportunity for public comment on this matter. Your specially
constituted Advisory Committee, which includes expert scientists and repre-
sentatives of a wide spectrum of interest, has approved these changes, and

your own decision document outlines your support.

It is difficult to see how these further delays have been justified.
On the other hand, they have had serious negative effects on the morale of

scientists in the U.S. and elsewhere. There is much to be lost if the NIH
loses credibility in its capacity to deal reasonably in this area.

Yours truly,

A. M. Skalka, Ph.D.

Department of Cell Biology

AMS: jdp
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uni

BROOKHAVEN NATIONAL LABORATORY

ASSOCIATED UNIVERSITIES, INC.

Upton. New York 11973

(516) 345-3420

December 13, 1979

Dr. Donald S. Fredrickson
Building One

National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing in support of the proposed revised NIH Guidelines as
published in the Federal Register of November 30, 1979.

Having been a member of RAC since the first meeting oi ^hat Committee in
February, 1975, I have been impressed with the orderly change of opinion of
Committee members in response to the steady accumulation of data indicating
that possible hazards of recombinant DNA research not only are not what they
seemed at the first meeting, but probably do not exist at all. Such a change
of opinion has taken place in both scientists and nonscientist members in
response to the evidence presented to the Committee. To be sure, there
remains a relatively small minority of Committee members who believe that
more caution should be used in recombinant DNA research than is reflected in
the new oroposed Guidelines. Their views have, I think, been thoroughly
considered by the majority. Furthermore, it seems to me that this group is

also responding to the evidence, in that I h-,ve detected in most of these
individuals considerable change of opinion about what should be the constraints
imposed on recomoinant DNA work (in the direction of fewer of them).

It has now become obvious that the enormous benefits of the recombinant
DNA technology for human life are coming faster than was thought possible at
the time of the first RAC meeting. Since there is no evidence that there is
any hazard to an individual performing the manipulations permitted under the
proposed revised Guidelines (or to the public), it is entirely appropriate
for NIH to take a step that will facilitate the intellectual and oractical
benefits of the technology by its approval of the new version.

Sincerely yours,

JKS:s
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

Department of Pathology
David Korn, M.D., Professor and Chairman

Stanford University School of Medicine, L235
(415) 497-5252

December 13, 1979

Dr. Don Fredrickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I am in strong support for the K12/P1 recommendation to change the
requirements for DNA cloning in E. coli K12 organisms. The current guide-
lines are, I believe, now proven to be unnecessarily stringent. In
addition, the bureaucratic requirements to process superfluous MUA’s
has created a logjam which has already seriously impaired the timely progress
of important projects. Even my own projects have been significantly delayed
by that process

.

Yours sincerely.

Irving Weissman, M.D.
Associate Professor of Pathology

ILW: jac
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ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, NewJersey 07110

December 13, 1979

Dr. Donald Fredrickson
Director
National Institutes of
Health

Bethesda, MD 20205

Dear Dr. Fredrickson:

I was surprised to learn recently that the revised
DNA guidelines, particularly the modifications dealing
with K-12 host-vector systems, remain in the "proposed"
category. It was my impression that both the specific
N.I.H. advisory committee and the scientific community
in general supported the minimum risk assessment of
most experiments employing the K-12 system. I hope
that the guideline revisions will be officially accepted
and sanctioned as soon as possible.

Sincerely yours

Aaron J. Shatkin

AJS
:
jh
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THE INSTITUTE FOR CANCER RESEARCH
7701 BUBHOLME AVENUE

FOX CHAS E • PHILADELPHIA, PENNSYLVANIA 10111

215 FIDELITY 2 - lOOO • CABLE ADDRESS: CANS EARC H

December 13, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing this letter to let you know that I fully support your
position that all recombinant DNA research performed with E^. coli
strain K12 should be classified P1/EK1. I feel that the potential
risks of such research have been carefully evaluated by well-informed
specialists and that this classification is a proper one.

Yours very truly

rpp/b
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA. CALIFORNIA 01125

Department of Chemistry

December 13, 1979

Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson

:

I write to support the proposal, as stated in the Federal

I

Register of November 30, 1979, that the NIH Guidelines be revised
so that in recombinant DNA experiments using E. coli K12 as a host,
PI physical containment will be sufficient and the requirement for

j

an MUA submitted to the NIH is replaced by the requirement that the
local IBC be informed.

I think that in this respect, the revised Guidelines are just
I
right. E. coli K12 cannot grow and propagate recombinant DNA in any

I environment outside of special culture media in a laboratory. The
requirement that each investigator inform his local IBC of his research

;

plan is sufficient to insure that the investigator and the IBC will
! consider any unusual situations that might prompt further analysis
of the safety for any particular experiment. The only slight danger

' that I can see is that a biologically active eukaryotic protein might
;

be made in E. coli K12 and have a short term adverse effect on an
experimenter who had accidentally contaminated himself. The requirement

I

for PI containment and for the review of such possible hazards by the
local IBC should be sufficient protection against this rather improbable
risk

.

We have had a lot of experience with recombinant DNA in the last

f

few years and we have come to realize that the risks have been
exaggerated. The proposed new Guidelines are a very sensible step
forward. By freeing scientists from unnecessary red tape, and admin-
istrative delays in doing experiments, they will appreciably accelerate
the progress’ of research and the realization of its benefits.

Sin

Norman Davidson

ND/mca
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THE ROCKEFELLER UNIVERSITY
1230 YORK AVENUE • NEW YORK, NEW YORK 100 21

Dr. Donald S. Fredrickson, M.D.
Di rector
National Institutes of Health
Public Health Service
Department of Health, Education, and Welfare
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing to support the decision to reclassify recom-
binant DNA experiments performed in Escherichia col

i

strain K-12
as category P-1 experiments. I understand that a decision to
make this amendment to the guidelines was made on the basis of
the best scientific advice but that the Secretary of H.E.W. has
delayed the category change pending an assessment of the public
response. I believe that the category change is fully con-
sistent with public safety, and is essential to permit legiti-
mate health related research dependent upon cloning techniques
to proceed.

Sincerely yours,

Dr. Alan R. Shaw, Ph.D.
NIH Postdoctoral Fellow
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE SAN FRANCISCO, CALIFORNIA 94143

Department of Microbiology

and Immunology
14 December 1979

Dr. Donald Fredrickson
Director,
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing to urge you in the strongest possible terms to approve the
new version of the NIH Guidelines for Recombinant DNA Research, proposed in

the Federal Register of November 30, 1979. In particular, I would like to

emphasize, as have many others, the importance of the section (III-O) which
would relax regulations governing experiments which employ E. coli K12 host-
vector systems. There is now ample risk assessment on both sides of the
Atlantic (from the Rowe and Martin groups here and from Fried et al in Europe)
to show what the vast majority of microbiologists had long predicted about
the dangers of recombinant DNA work with this system. Compared with other
risks of modern laboratory lift' (e.g., chemicals, fires, radioisotopes),
the risks of this work appear trivial; the likelihood that E. coli K12 can
behave as a pathogen has always been very small; and the bureaucracy that
has mushroomed to deal with recombinant DNA is now am impediment to the
productive pursuit of scientific objectives. The new proposal is a reason-
able response to such arguments. Ultimately, I believe that even the regis-
tration of experiments with E. coli K12 can be dispensed with, but the step
recommended by your Advisory Council seems to me to be a satisfactory begin-
ning.

Sincerely

HAROLD E. VARMUS
Professor

,

Department of Microbiology
and Immunology

HEV:kwj
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Microbiology Department Brigham Young University

December 14, 1979

Director
NIH
Bethesda, MD 20205

Attention: Dr. Fredrickson

Dear Sir:

I support the downgrading of the containment requirements
regarding _E. coli K-12 host-vector systems (Federal Register,
Nov. 30, 1979, section III-O) to a PI facility for those
experiments noted in the above publication.

Sincerely

Associate Professor of Microbiology

sb
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MICROBIOLOGY

December 14, 1979

Donald S. Fredickson, Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I support the recommendation concerning E. col

i

K12/P1 published
in Federal Register 44 ( 232 ) : 69234 , November 3tf, 1 979.

The use of £. coli K12 strains in recombinant DNA experiments
provides no risks to the researchers and passage of the recommendation
would greatly facilitate work in this field.

Sincerely,

l(Lu. i

iathan W. Uhr, M.D.
Professor and Chairman
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AREA CODE 60
PHONE 262-217

MEDICAL CENTER UNIVERSITY DF WISCONSIN • MADISON, WISCONSIN 537D6

McARDLE LABORATORY
FOR CANCER RESEARCH

December 14, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20205

Re: Proposed Guidelines for Recombinant DNA Research

Dear Don:

I have read the proposed guidelines for research on recombinant DNA
published in the Federal Register of November 30, 1979. I am glad to see

this simplification in the regulations governing research with recombinant
DNA. It is clear from all of the research that has been carried out using
recombinant DNA technology that the only "surprises" have been to make un-
planned expression even less likely than thought. It is clear that the

earlier fears of effects of eukaryotic DNA in E. col

i

were exaggerated.

Now the major problem in this work is the administrative one. Our re-

search was held up more than six months because of waiting for changes in the

guidelines. We still find great difficulty in receiving responses to "case
by case" requests.

I hope that the acceptance of these revised guidelines will make admini-
stration of the research that does not fall under section III-O simpler.

One minor point: for people not used to reading the language of legal

and federal regulations, it is not immediately obvious that section III-O
overrules later sections and that, therefore, all work using the systems
described in that section are carried out in PI, EK1 conditions, even if

mentioned further later in the document.

With bes't regards

Sincerely yours

Howard M. Temin

HMT/btk
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN’ DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE
DEPARTMENT OF BIOCHEMISTRY AND BIOPHYSICS

December 14, 1979

SAN FRANCISCO. CALIFORNIA 94143

(415) 666-4324

Howard M . Goodman
Dept. Biochem./Biophys.
University of California
San Francisco, CA 94143

Dr. Donald Fredrickson
Director of the N.I.H
Bethesda , MD 20205

Dear Dr. Fredrickson:

I wish to support the proposed revisions of the recombinant DNA
guidelines as described in the Federal Register for Friday, November
30, 1979, pp. 69210-69251, and particularly section III-O. All available
evidence indicates that potential danger from any recombinant DNA experi-
ment is vanishing small and hence the decision to allow experiments
using £. coli K12 host-vector systems to be carried out at the PI con-
tainment level (except for exempt and prohibited experiments) is entirely
appropriate.

My personal opinion is that the data does not even warrant regis-
tration of these experiments. To my knowledge and from my own experience
of working five years in the field of genetic engineering there has not
been a single case of disease or any other form of bodily harm attributable
to recombinant DNA experiments. Also, our direct experience with expression
of hormone genes in coli K12 would indicate that the prior approval by
the IBC of such experiments is not necessary.

In conclusion,
lines even though I

I strongly support the proposed revisions to the guide-
believe them to still be far too stringent.

Sincerely yours,

Howard M. Goodman, Ph.D.
Professor



THE ROCKEFELLER UNIVERSITY
1230 YORK AVENUE • NEW YORK, NEW YORK 100 21

December 14, 1979

Dr. Donald S. Fredrickson,
Director
Building 1

National Institutes of Health
Bethesda, Md. 20014

Dear Don:

I am writing, not as a member of the Academy Committee on
Laboratory-Associated Biological Risks, but as an individual micro-
bial geneticist. As you well know, I have long been associated
with transfer of genetic information and have had much occasion to

consider probabilities. In fact, I will remind you that I did in

1950, after some deliberation, perform the first drug resistance
DNA transformations, and in 1964 and 1965 took part in early warnings
against indiscriminate "transformations" that were then being imagined.

By now, I am much impressed with the efficiency of evolution
and the rarity of the confluence of the multiple factors required
for infection and parasitism. Therefore, I am glad to state that
I am fully satisfied that such projected experiments on recombinant
DNA in EL coli K12 as are presently even "permitted" at all the lower
levels of precaution present only vanishingly small risks and those
risks can be met with modern procedures. The greater risk is that
we as species, society and if you like, a nation, will lose extremely
valuable time in reaching answers to fundamental health-related
biological questions now within reach.

Therefore, I want to let you know that I am strongly in favor
of the relaxation of the NIH Guidelines on Recombinant DNA as pro-
posed by the Director’s decision described in the Federal Register
of Nov. 30. I hope that the support and trust which you carry from
so many of us will enable you to facilitate the implementation of

this decision.

With best wishes for the Holiday Season,

Sincerely yours,

Rollin D. Hotchkiss
Professor of Genetics

RDH/pb
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DEPARTMENT OF BIOLOGY, B-022 LA JOLLA, CALIFORNIA 92093

December 14, 1979

Dr. Donald Frederickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I am writing about the proposed change in guidelines for recombinant
DNA experiments published on Friday, November 30 (Federal Register, Vol.

44, p. 69218).

In Section III-O there is a classif icatory downgrading of a large
group of experiments in Eh coli K-12. I applaud that change. It appears
to me to be soundly based on the accumulating experience and evaluation
of real hazards of such experiments. Those real hazards appear now to be
so small as not to justify the regulatory structure that has been erected
through previous versions of the guidelines. I have confidence in the
soundness of the advice that you have received on this subject, from the
majority of your recombinant DNA advisory committee, to enact this revision.

Yours truly.

E. Peter Geiduschek
Professor of Biology

EPG : sb
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HARVARD UNIVERSITY

The Biological Laboratories

16 Divinity Avenue

Cambridge, Massachusetts 02138

December 14, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health,
Bethesda, Md. 20205

Dear Dr. Fredrickson

j

I am writing you to express my approval of the proposed new
guidelines for recombinant DNA research, I am especially enthusiastic
about the proposed downgrading of containment requirements for experi-
ments involving most coll K12 host-vector systems.

As one who has spent nearly 50 years working with pathogenic
bacteria, a good many of which were spent teaching medical bacteriology
to students at New York University College of Medicine

|
as one who was

a member of the CommlsjJ-on on Immunization of the AFEB for many years and
is presently a consultant for USAMRIID at Fort Detrick, I have found it

difficult to understand the present stringent requirements placed on
working with E. coli K12 which I consider to be non pathogenic.

It seems to me that there can no longer be any doubt that
recombinational events axe constantly taking place in nature including
in the intestinal tract of man. It is my guess that during the many
thousands of years of daily recombinational events, an occasional one

has, by chance, led to the acquisition of pathogenic properties. This
would explain how many of the familiar pathogenic bacteria acquired
the ability to cause disease. The chances that E.coli K12 might
become pathogenic either by accident or design so as to create a

danger thrpugh laboratory experimentation seems to me to be impossibly
remote

.

Sincerely yours,

cLTr,oJr\&L- \
'

A .M.PappenheLmer Jr.

Professor of Biology (Emeritus)

AMP/amp
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CARNEGIE INSTITUTION OF WASHINGTON
Department of Embryology

115 West University Parkway

Baltimore. Maryland 21210

TELEPHONE: 467-1414

December 14, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I heartily support the changes that you propose for the NIH Guidelines
for Research involving Recombinant DNA Molecules. I am especially impressed
by the detailed and reasoned consideration that the Advisory Committee (RAC)

and you have used to reach these very enlightened decisions. The controver-
sial "£. coli K-12/P1 Recommendation" has received quite a remarkable analysis
from the widest assortment of experts. A variety of new and old facts are

analyzed objectively by individuals who themselves have no personal interest
in this line of research. All scientific conclusions are the same - recom-
binant DNA research with E. col

i

K12 hosts and nontransmissable vectors is

safe enough to warrant the changes in the Guidelines that you have recommended.
i

The evolution of these Guidelines is cause for optimism. There are few

instances of the rational evaluation of a set of governmental rules. This
responsible and reasonable attitude on the part of authorities such as yourself
enhances greatly the respect that we have for the value of governmental regu-
lation.

Sincerely yours.

Donald D. Brown, M.D
Di rector

DDB: bbr
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MICROBIOLOGY

H

SOUTHWESTERN MEDICAL SCHOOL
GRADUATE SCHOOL OF BIOMEDICAL SCIENCES

SCHOOL OF ALLIED HEALTH SCIENCES

December 14, 1979

Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, Md. 20014

Dear Dr. Fredrickson:

This letter is to support the coli K12/P1 Recommendation (made by the RAC
on 6-7 September 1979) as outlined in your Decision Document/Environmental Impact
Assessment published in Federal Register 44^(232) : 69234-69246

, of 30 November 1979.

After careful consideration of the pertinent data, I strongly support the passage
of the £. coll K12/P1 Recommendation without reservation. It is clear that the use
of coli K12 strains in recombinant DNA experiments provides distinct and
inherent safety to the people and our environment. Passage of the Recommendation
would allow an immediate surge in medical research, which could have profound impact
upon the time required for the achievement of new and major medical advancements.
To deny the passage of the Recommendation would, without purpose, continue to limit
progress in experimental medicine in this country, which would create an injustice
to future health care developments for people of the United States of America.

Again, I give full support for the urgent passage of the IS. coli K12/P1 Recommendation.

Very truly yours,

Michael V. Norgard, Ph.D.
Assistant Professor of Microbiology
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THE INSTITUTE FOR CANCER RESEARCH
7701 BUSEOLME AVENUE

FOX CHASE • PHILADELPHIA, PENNSYLVANIA 10111

(215) 342-1000' CABLE AD DR E S s: CANS BAR C H

Dec. 14, 1979

Dr. Donald S. Freder ickson
Director
National Institutes of Health
Betheada, Md 20014

Dear Dr. Frederickson

:

I fully support your position that all recombinant DNA research performed
with coli strain K12 should be classified Pl/EKl. In my considered opinion
the potential risks of such research have been carefully evaluated by well-
informed specialists and that his classification is a proper one.

Yours truly,

Dr . Martin Nemer

[490 ]
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HARVARD UNIVERSITY

The Biological Laboratories

16 Divinity Avenue

Cambridge, Massachusetts 02138

December 14, 1979

Dr. Donald Fredrickson
Director of the N.I.H.
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I strongly urge that the proposed new recombinant DNA guidelines,
as specified in the Federal Register of November 30, 1979, be
approved. I was one of those who originally had concerns about
the safety of these experiments, but I am now firmly convinced
that the dangers have been vastly overrated and that the current
set of regulations is unnecessary and highly detrimental to the
development of science.

I am concerned about one sentence in the proposed guidelines,
namely, the one beginning "An exception, however, which does
require prior review...". There is no evidence to suggest
that E. ooli K12 synthesizing a eukaryotic protein would be
harmful, and I think that our recent experience shows that
specifying special precautions against purely hypothetical and
very unlikely hazards is a dubious policy at best. I therefore
urge that this sentence be eliminated. Failing that amendment,
I must ask for a clarification of the intent of the sentence in
question. As I read the relevant paragraph, these "expression"
experiments are understood to be appropriately carried out at
the Pl-EKl level of containment. I am afraid that an alternate,
presumably unintended, reading would be that each IBC is urged
to set its own standards on these experiments. This policy, I

am sure you would agree, would be disastrous.

Sincerely,

MARK PTASHNE
Professor of Biochemistry

and Molecular Biology

MP : c jm
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ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutley, NewJersey 07110

December 14, 1979

Dr. Donald S. Fredrickson
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I urge that the new guidelines for recombinant DNA (Federal Register,
Friday, November 30, 1979) be adopted. They are an improvement over the
old guidelines. It is shocking, however, that political pressures can

so impede science and delay the implementation so overdue. This should
not be permitted in the future. In light of the fact that several

years' experience with recombinant DNA activities have indicated their

relative safety (as discussed in the guidelines), these guidelines

should be adopted to reduce the unnecessary bureaucratic work involved

in working on recombinant DNA activities. I think that the Recombinant
DNA Advisory Conmittee has put in a great deal of effort together with

the staff of your office. The results are commendable.

Sincerely yours

Sidney Pestka

SP:sc
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

and Immunology
School of Medicine
The Center for the Health Sciences

Los Angeles, California 90024

December 14, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20014

RE: Recombinant DNA Guidelines and Federal Registrar,
Friday, November 30, 1979

Dear Dr. Fredrickson,

I strongly support the proposed changes in the NIH guidelines
as described in the Federal Fegistrar of Friday, November 30, 1979.

These reductions in containment requirements are entirely consistent
with developments in the past two years which have shown the safety
of l. col

i

K12 carrying eukaryotic DNA sequences. In addition, the

reduction in containment and administration should allow for more
rapid and meaningful advances in research.

Sincerelyncer

Randolph Wal 1 , Ph,D.

Professor of Microbiology
and Immunology

RW/jk
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THE INSTITUTE FOR CANCER RESEARCH
7701 BUBHOLME AVENUE

FOX CHASE • PHILADELPHIA, PENNSYLVANIA 10111

(215) 342 - lOOO • CABLE ADDRESS- CANSKAHCH

December 14, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing this letter to let you know that I fully support your
position that all recombinant DNA research performed with E_^ coli strain
K12 should be classified P1/EK1. Although. I am not working with recombinant
DNA myself, I feel that the potential risks of such research have been care-
fully evaluated by well-informed specialists and that this classification is a

a proper one.

Yours very truly,

Ra;f K. Gupta, Ph.D.

RKG/jdi
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ROCHE INSTITUTE OF MOLECULAR BIOLOGY
Nutlev, New'Jersey 07110

December 14, 1979

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Building 1, Room 124

Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing to express my support for the new guidelines for recombinant DNA
research as published in the Federal Register dated November 30, 1979. I believe
that these new and less stringent guidelines will make it possible for research
in this area to move forward with adequate safeguards and without excessive
inconvenience to the investigator.

I might add that I feel that the manner in which these decisions have been reached,
with full public and scientist participation, is a credit to you and your colleagues
at the National Institutes of Health and to the working scientists, who so generously
contributed their time and expertise. On the other hand, the unnecessarily long
delays in implementing the new guidelines have adversely affected the morale of

American scientists and hampered progress in this highly significant area of research
and development. The social hazards created by the computer are far more dangerous
than the supposed biological hazards of recombinant DNA research. The public
interest would be best served by speedy approval of the new guidelines.

Yours sincerely,

0kM~
BLH:jhm B. L. Horecker
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UNIVERSITY OF SOUTHERN CALIFORNIA
SCHOOL OF MEDICINE

2011 ZONAL AVENUE
LOS ANGELES. CALIFORNIA 90033

DEPARTMENT OF MICROBIOLOGY TELEPHONE: (213) 22S-2142

December 14, 1979

Dr. D. Fredrickson
Director NIH

Bethesda, MD 20205

Dear Dr. Fredrickson:

I would like to express my strong support for the proposed change in

the guidelines for research involving recombinant DNA mol ecul es . The

change in question entails a down-grading of containment requirements
for experiments using E. ooli K-12. Experience with this host-vector
system has shown it to be safe under the conditions proposed.

I believe safety to be a very important consideration in all recombinant
DNA experiments, but I also feel that the guidelines presently in force
still contain restrictions which appear unnecessary safeguards. There-
fore, I am in favor of the proposed changes published in the federal

register of November 13, 1979.

With kind regards.

Sincerely ypurs.

Peter K. Vogt, Ph.D.

Professor of Microbiology

PKV:rl

z
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THE INSTITUTE FOR CANCER RESEARCH
TTOl BlIBHOLME AVENUE

FOX CHASE • PHILADELPHIA, PENNSYLVANIA 10111

215 FIDELITY 2- lOOO cable address, can search

December 14, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing this letter to let you know that I fully support your

position that all recombinant DNA research performed with E. coli strain

K12 should be classified P1/EK1. I feel that the potential risks of such

research have been carefully evaluated by well-informed specialists and

that this classification is a proper one.

Yours very truly

Kenneth D. Tartof

KDT : Is
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NATIONAL SCIENCE FOUNDATION
WASHINGTON DC 20550

Director
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

I wish to recommend an addition to the proposed guidelines for

recombinant DNA research issued on November 30, 1979 (Federal
Register, Volume 44, No. 232). Discussion at a recent meeting of

the USDA Committee on Recombinent DNA led to the conclusion that
there is a need for a specific reference to plant pathogens in

Appendix B of the proposed guidelines. Therefore, I urge the
addition of the following statements as Item IV of Appendix B

(pages 69232 to 69234) of the above cited issue of the Federal
Register. These statements would logically follow Section III on

Animal Pathogens.

IV. Plant Pathogens

A. Class 1A - Plant pathogens not in Class IB

Class IB - All organisms that are subject to quarantine
restrictions for any of the following reasons:

(i) Plant pathogens not known to occur in the U. S.

(ii) Plant pathogens that are not widely distributed
throughout the ecological range of their hosts

(iii) Plant pathogens subject to federal or state
eradication or suppression programs

2
B. All plant pathogens require state and federal (USDA )

permits for shipment across state lines.

Footnote 2: To obtain application to move a plant pest or

pathogen contact: Plant Importation and Technical Support
Staff, Plant Protection and Quarantine Programs, Animal and

Plant Health Inspection Service USDA, Federal Center

Building, Hyattsville, MD 20782.
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The above addition is consistant with a Workshop on Risk

Assessment of Agricultural Pathogens conducted by the Recombinant
DNA Molecule Program Advisory Committee (published as part of the

Proposed Revised Guidelines, Federal Register, Friday, July 28,

1978, page 33175).

Thank you for giving attention and consideration to this request.

Sincerely yours,

Philip D. Harriman
Program Director
Genetic Biology

Acting Senior Scientist for
Recombinant DNA, NSF
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29 Forester Drive
Princeton/ N.J. 08540
15 December 1979

Dr. Donald S. Fred rickson
D i rector
National Institutes of Health
Bethesda/ Maryland 20205

Dear Dr. Fred rickson:

For public comment until 31 December 1979 on the Proposed
Guidelines Involving Recombinant DNA Molecules (Federal Register
dated 30 November 1979 -- and received 15 December 1979)/ may I

direct your attention to the attached copy of a letter sent to
you on 9 March 1979; conceivably/ this letter may have been lost
in the mail and I would hope that this present one does not meet
a similar fate. In any event/ I would appreciate notice of its
present receipt.

Let me reiterate my proposal to alter the Guidelines by
adding as the penultimate sentence of lV-D-2-a the following:

"Such nonaf f i 1 i ated members shall be appointed
by the governing body of the community in

which the institution is situated."

Very truly yours/

David Lester

DL: h

Enc.
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29 Forester Drive
Princeton, New Jersey 08540
9 March 1979

Dr. Donald S. Frederlckson
Di rector
National Institutes of Health
Bethesda, Maryland

Dear Dr. F reder I ckson

:

I have just finished studylne the "Guidelines for Research
Involving Recombinant DNA Molecules", approved 15 December 1978.

Although these Guidelines appear, generally, to offer us
protection against possible real (and Imagined) dangers of rec-
ombinant DNA work. In at least one specific and Important area,
they appear to offer a lesser degree of protection than they
could otherwise possess. Specifically, Section IV-D-2 (Member-
ship and Procedure of the I P C - pages 60124-60125) gives to the
Institution the power to appoint to the I PC Individuals not
affiliated with the Institution. If such public members are to
serve, they should be appointed by the elected body governing the
community. If the I BC Is to have any credibility In the
commun I ty--and not give even the appearance of being self-
serving--! ts public members need the Independence from the In-
stitution that appointment by a public body can confer. The
recent report In SCIENCE of 2 March 1979 (703: 855-856, 1979)
about smallpox adds some urgency to my suggestion.

1 urge you, therefore, to alter the Guidelines by adding the
following penultimate sentence to IV-D-2-a: "Such nonaf f 1 1 I a ted
members shall be appointed by the governing body of the community
In which the Institution is situated."

I hope that this suggestion meets with your approval and
that it will be Incorporated In the Guidelines as expeditiously
as possible.

Very truly yours.

David Lester

DL : h [501]



STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

DEPARTMENT OF BIOCHEMISTRY
Stanford University Schooi. of Medicine

December 17, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, MD 20205

Dear Don,

I am writing to express my approval of Section III-O, "Classi-
fication of Experiments Using the E. coli K-12 Host-Vector Systems",
of the proposed guidelines for recombinant DNA research published in

the Federal Register of November 30, 1979.

The biological data indicating that this reduction of containment
is entirely consistent with public safety have been available for
sometime. Indeed, Section III-O represents a minimal response to that
data, which in my opinion is sufficient to eliminate these experiments
from the guidelines altogether, as well as other equally innocous
experiments. I do not, for example, think an argument for registra-
tion and review of these experiments by the Institutional Biosafety
Committee can be sustained on grounds of public safety, nor can I see

why other E. coli K12 host-vector systems, such as those employing Ff
bacteriophages, are not included within the Section III-O reduction.

Even though it represents a minimal response, Section III-O is

most certainly a good response. I hope that it is a harbinger of

further reductional simplifications of the guidelines. These are

sorely needed, both because many sections reflect imagined hazards for
which there is no sustainable argument - rendering them arbitrary and
capricious, and because the guidelines have attained a byzantine
complexity that inhibits comprehension and induces ridicule.

My last comments concern the decision-making process for changing
the guidelines. I gather than in respect to Section III-O the
Secretary of DHEW, Ms. Harris, is not content with the normal process
by which changes in the guidelines have been Effected in the past, and
has interfered with that process to the extent of instructing you to

put this proposal out for an additional 30 days of public comment. I

find this interference injudicious and misguided.

The normal process is complex and slow in the extreme - primarily
because it allows more than ample opportunity for public comment and
argument, even for the most trivial changes in the guidelines. In

this case, the subject was raised and published for public comment in

the Federal Register on April 13, 1979 - more than eight months ago.

Given that the question has been under almost constant public review
in the United States and in many other lands, both prior and

Area Code 415

497-6161
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subsequent to that publication, and that the data dictating the
reduction of containment encompassed by Section III-O have not been
refuted, nor has anyone obtained data arguing against that reduction,
it is apparent that a legitimate decision could and should have been
made by now.

Not only does Ms. Harris's interference impair an already
cumbersome process, but it introduces a political disease into it.

The question at hand is not how much of the public funds shall be
spent on recombinant DNA research (except that such funds will be more
efficiently spent under Section III-O), nor even whether that research
should be supported; rather, it consists of a set of specific factual
questions regarding the nature of a particular laboratory strain of
bacteria, E. coli K12, and of the autonomously replicating DNA
molecules that may inhabit that bacterium - questions that you have
most ably addressed in your comments on Section III-O in the Federal
Register of November 30, 1979. It is clear that outside of the NIH,
there are few if any persons in DHEW who are sufficiently knowledgable
to answer or even judge the quality of the answers to these factual
questions; certainly Ms. Harris is not. Consequently her directive to

you to seek additional public comment on Section III-O implies the
adoption of another mode of dacision-making - namely, the taking of
straw ballots, where inform#* and uninformed votes are counted
equally, to obtain answers to factual questions. I need not comment
on the defectiveness of the methods for obtaining that ballot because
the concept itself is evidently and inherently absurd. This is the
nature of the disease that I referred to and which I view with great
concern, for I fear that its introduction will most seriously impair
this nation's health reserach.

Cordially,

David S. Hogness
Professor of Biochemistry

Former member of the NIH
Recombinant DNA Advisory
Committee and the National
Cancer Advisory Board

DSH: slm
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOLOGY

1103 EAST 5 7 T H STREET
CHICAGO • ILLINOIS 60637

December 17, 1979
AREA CODE 312

TEL. 753-2710

Dr. Donald S. Frederickson
Director, National Institutes of Health
Bethesda, Md. 20014

Dear Dr. Frederickson:

I am aware of the recent revisions of the guidelines for research on
recombinant DNA, which were recommended and transmitted, I believe, to the
Secretary of the Department of Health and Welfare (if that is the correct
new name of the deparment)

.

I have followed the discussions about the guidelines for recombinant
DNA research since their inception several years ago, and I should add
that I have always been on the side of reasoned caution and restraint. I

have continued to feel this way even after my own recent interest in

undertaking some experiments with recombinant DNA. I have not yet begun
this research, although an MUA I submitted was recently approved locally
in connection with my grant GM2 7059-01.

The recommended modifications in the guidelines strike me as reasonable
and in line with our increasing experience with the biological and physical
containment of recombinant DNA molecules.

I hope that you will convey to those concerned with making the ultimate
decision my own personal view that the recommended modifications in the

guidelines be approved. I believe I would hold this view even ifjwere not

myself contemplating the undertaking of recombinant DNA research.

Sincerely yours

,

Arnold W. Ravin
Addie Clark Harding Professor

AWR/el
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

DEPARTMENT OF BIOCHEMISTRY PAUL BERG
Willson Professor of Biochemistry

December 17, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Building 1, Room 124

Bethesda, Maryland 20014

Dear Don,

One of the principal recommendations in The Asilomar Conference Report
on Recombinant DNA was that the guidelines for containment and administrative
procedures governing recombinant DNA research should be reviewed continuously.
We expected that with growing experience our views about the nature of the
risks would change and this would be translated into corresponding changes
in the detailed recommendations in the NIH Guidelines. It is to your credit
that you prevailed in incorporating a procedure for orderly changes and this
procedure, though time consuming, is working.

I want to take this opportunity to comment on the proposed change
governing cloning experiments in EL coli K-12 host-vector systems. When the

group of which I was a member expressed our concern about potential risks
associated with recombinant DNA research, we had in mind the possibility that

such experimentation might employ a wide variety of EL coli strains and trans-
missable vectors as host-vector systems. We imagined that some of these would
be able to establish themselves in nature or in the intestinal tracts of man
and animals. Had we known then that EL coli strain K-12 and non-transmissable
plasmids or phages would be widely adopted as the preferred host-vector systems,

and that this system would be as secure as current expert opinion and all the
risk-assessment experiments have shown, I doubt that we would have raised the

issue in the manner we did. I am persuaded by the evidence I have seen that
molecular cloning of any DNA segments in EL coli K-12 using the array of

present day cloning vectors is no longer of any real concern, certainly not
enough to warrant the containment requirements or the bureaucratic, confusing
and time consuming reporting procedures demanded by the present Guidelines.

I believe that your recommendation to retain the requirement for con-
tainment for virtually all cloning in EL coli K-12 and to modify the reporting
procedures for such experiments is prudent, warranted and a step in the right
direction. Moreover, I believe it would speed progress in this field without
compromising the safety of the investigators, the public or the environment.

With best personal regards.

Sincerely

PB:vs
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Cold Spring Harbor Laboratory

P.O. Box 100, Cold Spring Harbor, New York 11724 (516)692-6660

17 December 1979

Dr. D. Frederickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I am writing to you with regard to the latest "Proposed Guidelines for

Research Involving Recombinant DNA Molecules". In particular, I find
section III-O to be a long overdue change. I heartily endorse this pro-
posal and would suggest that it is high time we returned to an experi-
mental environment unladen with petty bureaucracy. It is a sad reflection

on democracy when a vocal and often ill-informed minority is able to

severely disrupt the well-meaning activities of a less vocal majority. If

irrational fear of the unknown were to dominate our nature, we would stHl

be living in caves.

Yours sincerely,

Rich
Senior Staff Investigator
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University of 3lorida

J. H I L L I S MILLER HEALTH CENTER

COLLEGE OF MEDICINE

GAINESVILLE. FLORIDA 32610

U.S.A.

TELEPHONE 904 392-331 1

BOX J — 266, JHMHC

DEPARTMENT OF IMMUNOLOGY AND

MEDICAL MICROBIOLOGY

December 17, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I write in support of your decision to require that propagation
of recombinant DNA molecules in IE. col i K-12 be carried out at the PI

and EK1 levels and that these experiments be registered with the local
IBC. Further I agree with your decision to require that experiments
in which there is a deliberate attempt to have expression of a

eukaryotic gene be reviewed and approved by the local IBC prior to
their being performed.

Within a very brief period of time the technique of recombinant
DNA research has yielded startling new insights into the structure and
functioning of eukaryotic genes. Additionally, at the applied level
it is clear that production of human hormones for therapeutic use in

meaningful quantities is very near at hand. To date no risk associated
with recombinant DNA research has been demonstrated. On the other
hand, it is impossible to say that any human activity or experience is

risk free. In my opinion the correct stance is to be in a position to

rapidly determine that an unacceptable risk has been demonstrated and
to then take appropriate action. This, after all, is the approach
that arbovlrologists have come to after many years of careful thought
about an analogous medical problem. Your decision to require registra-
tion with the local IBC's will facilitate recognition and response in

the unlikely situation that a particular experiment proves to be

dangerous.

In summary, it seems to me that you have moved to facilitate one

of the most exciting areas in science and medicine while retaining the

capability of reacting to any problems which may arise. I applaud
your decision.

Sincerely

Kenneth I. Berns, M.D.
,
Ph.D

Professor and Chairman

KIB: ral
EQUAL employment opportunity/affirmative action employer
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HARVARD UNIVERSITY

The Biological Laboratories

16 Divinity Avenue

Cambridge, Massachusetts 02138

December 17, 1979

Dr. Donald Fredrickson
Director of NIH
Bethesda, MD. 20205

Dear Dr. Fredrickson:

I am writing to register with you my support for the revised
NIH Guidelines for Recombinant DNA research as proposed in the Federal
Register, Vol. 44, No. 232, pp. 69210-69251. I think it is crucially
important that these revised guidelines be adopted. They are reason-
able and sensible Guidelines which take into account the body of new
information and research experience which has become available since
the formulation and enactment of the original guidelines.

Sincerely

Nancy Kleckner
Assistant Professor
Department of Biochemistry
and Molecular Biology

NK: cp
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THE MILTON S. HERSHEY MEDICAL CENTER
THE PENNSYLVANIA STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY

HERSHEY, PENNSYLVANIA 17033

717 334-8253

December 17, 1979

Dr. Donald Fredrickson
Director, National Institutes

of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I have reviewed the revised guidelines for recombinant DNA
research as they are published in the Federal Register and would
like to cast my vote in favor of adopting the new changes. In

particular this includes approval of the downgrading of contain-
ment requirements for most E. coli K-12 host-vector systems. I feel
that recombinants made in E. coli K-12 host-vector systems are easily
contained and that registration of such experiments with a local
Institutional Biosafety Committee is sufficient. Adoption of these
new guidelines by the National Institute of Health will facilitate
extremely important areas of research.

Sincerely yours

MKH/jb

Mary K. Howett
Assistant Professor



Yale University New Haven, Connecticut 06510

SCHOOL OF MEDICINE

333 Cedar Street

Department of Human Genetics

December 17, 1979

Dr. Donald Frederickson
Director,
National Institutes of Health
Bethesda, MD 20205

Dear Donald:

I am writing this letter with regard to the Part VII, Federal
Register, National Institutes of Health, Recombinant DNA
Advisory Committee meeting, Sec. III-O. I would like to express
my personal opinion and my impression that it is
the opinion of the overwhelming majority of my scientific
colleagues that the change in the Guidelines as listed in
Sec. III-O is highly desirable and appropriate. I personally
feel that it would be even more appropriate and without
any real risk of hazard at all and with considerable benefit
for science, were these experiments to be totally deregulated,
but in the absence of this change, the changes in Section III-
-0 would represent a considerable move for the better and
expedite all sorts of important biological research.

Sinfprpl \7

Sherman M. Weissman,M.D.
Professor of Human Genetics
Medicine and Molecular
Biophysics and Biochemistry
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AREA CODE 600
PHONE 262-2177

CAL CENTER UNIVERSITY OF WISCONSIN • MADISON, WISCONSIN 53706

McARDLE LABORATORY
FOR CANCER RESEARCH

December 17, 1979

Dr. Donald S. Fredrickson
Dl rector
National Institutes of Health
Bethesda ,

HD 20205

Dear Dr. Fredrickson:

I would like to support strongly the new III-O section of the

NIH Guidelines (Federal Register kk (1979) p. 69218), although I

preferred the original Rowe-Campbel 1 exemption which was more logical
from the scientific point of view and did not require additional
bureaucracy. Could we already proceed under this new rule?

Thank you for removing, at least partially, the unnecessary and

costly regulations.

S i ncerely

Dr. Gr^zyna Konopa
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UNIVERSITY OF VIRGINIA
CHARLOTTESVILLE

22901

DEPARTMENT OF BIOLOGY

GILMER HALL

TEL. (804) 924-7118

December 17, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

A wish to communicate to you my sincere hope that the revised recombinant
DNA guidelines as outlined in your latest directive on the subject will be put
into effect forthwith. Although I have not personally been engaged in this
type of research, I have been very much concerned with the safety aspects as
recent chairman of this department in which several investigators do P2 level
experiments. In my opinion, the reduction of experiments using E_. coli K12
with non-transmissible vectors from the P2 to the PI level will not involve
any biohazard to the researchers directly participating in experiments or to

their colleagues.

I trust that my comments will be of some help in making the decision to

reduce the physical containment level as described in your directive.

Lewis & Clark Professor
of Biology

OLMJr/ 1j c
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRl'Z

SCHOOL OF Ml DR INK SAN FRANCISCO, CALIFORNIA 94143

Department of Microbiology

and Immunology 17 December 1979

Dr. Donald Fredrickson
Director,
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing to lend my whole-hearted approval to the proposed revisions
in the National Institutes of Health guidelines for research with recombinant
DNA. In particular, I commend to you the recommendations for reduction of most
experiments employing E. coli K-12 to PI containment and for the simplification
of registration and certification procedures. On the basis of experimental
findings over the past several years, I am convinced that the present restric-
tions are unnecessarily stringent. I have based this conclusion on two major
facts: first, extensive and persuasive testing at NIH indicated that ingestion
of bacteria bearing chimeric DNA carries no measurable risks to the host organ-
ism; second, expression of vertebrate genes in bacterial hosts has generally
occurred only as a result of deliberate and sophisticated experimental manipu-
lations- and the revised guidelines provide for continued regulation of such
deliberate efforts.

The present procedures for regulating research with recombinant DNA have
had deleterious effects on biomedical science in the United States: they have
measurably slowed the pace of progress in several important disciplines; they
have added significantly to the cost of this research; and they have demeaned
the community’s effort to control forms of experimentation that carry genuine
and commonly acknowledged risks. I believe that both the public and the cause
of science would be well served by the proposed revisions in the NIH guidelines.

PtQfessor
Department of Microbiology
and Immunology

JMD : kwj



THE INSTITUTE FOR CANCER RESEARCH
7701 BUBHOLME AVENUE

FOX CHASE • PHI LADEIPHIA, PENNSYLVANIA 10111

(316) 343 - lOOO CABLE ADDRESS: CANS E4HCH

December 17, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

Although at present I am not working with recombinant DNA, I am
writing this letter to let you know that I fully support your position
that all recombinant DNA research performed with E_^ coli strain K12 should
be classified P1/EK1. I feel that the potential risks of such research
have been carefully evaluated by well-informed specialists and that this

classification is a proper one.

Yours very truly,

MJB :me
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DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH
SCTHISOA. MARYLAND 20014

December 17, 1979

Dr. Donald Fredrickson
Director, NIH

Dear Don,

This letter is to give my wholehearted support to the new
version of the guidelines for recombinant DNA research, in particular
the downgrading of K-12 containment requirements. There are three
comments that I would like to make.

1. The requirement for prior IBC review and approval of experiments
involving expression of eukaryotic proteins in K-12 is in my view
superfluous, and is almost guaranteed to cause nuisance and confusion
for investigators and IBC's. Many IBC's will understand this section
to imply that they must require higher containment for such experi-
ments, and for this the guidelines give no guidance or clarification.
This requirement will expose many investigators to arbitrariness and
unneccessary restrictions.

This requirement is superfluous for two reasons. First, it

implies a significant uncertainty about the inherent safety of the K-12

systems, which is no longer a valid concern. Second, it does not take
into account the lag between Initiation of experiments and the achieve-
ment of an expressing clone. For a new project, the notification of
the local IBC as required for all K-12 work provides full opportunity
for the IBC to review the proposal well before the expressing clone is

in hand. For a change in an ongoing project, or for work with an

expressing clone to be received from another laboratory, notification
of the IBC, calling this to their attention, should be adequate. Prior
approval seems quite out of proportion the possibility of risk.

In any case, the guidelines should clarify the intent of this

requirement and should explicitly state that PI containment is

recommended for all expressing clones except those that have a significant

likelihood of producing a potent toxin.

2. I originally urged exemption of the K-12 experiments from the guide-
lines, and still feel that this is justified on scientific grounds.
However, there is one aspect of leaving them under the guidelines that
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may not have been taken into account. That is, the requirement that
clones subject to the guidelines can be transferred to other labora-
tories only after the recipient submits an approved MUA to the supplying
laboratory provides a unique protection to investigators against theft
or other unauthorized use of their clones. Such actions would constitute
a clear violation of the guidelines. Such instances, as well as aacusa-
tions and suspicions are bound to arise, and NIH will be drawn into many
such disputes. While this requirement provides a potentially important
protection for investigators, it also increases the danger that NIH
will be more and more involved in regulatory, investigatory, and
enforcement procedures. You may wish to consider the balance of these two
elements in future decisions on exemptions.

3. As one of the initiators of the proposal to lower K-12 containment,
I am appalled at the interminable delays required before a recommenda-
tion of the RAC can be put into effect. The procedures required by the
December 1978 guidelines are cumbersome enough without an additional
layer of public comment, n analysis, and justification added on. NIH
and American biomedical scientists deserve better treatment and trust
from their top health administrators.

Sincerely

Wallace PhrRowe, M.D.

LVD, NIAID
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA. CALIFORNIA 01125

December 17, 1979

Dr. Donald S. Frederickson
Director, National Institutes of Health
Bethesda, Maryland 20014

RE: Recombinant DNA Guidelines and Federal Registrar.
Friday, November 30, 1979

Dear Dr. Frederickson:

I wish to support the proposed changes in the NIH guidelines
as described in the Federal Registrar of Friday, November 30, 1979.
These reductions in containment requirements are entirely consistent
with developments in the past two years which have shown the safety
of E. coli K12 carrying eucaryotic DNA sequences. In addition, the
reduction in containment and administration should allow for more
rapid and meaningful advances.

Sincerely yours

NIH Postdoctoral Fellow
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THE INSTITUTE FOR CANCER RESEARCH
ZrOl BUBHOIMI AVENUE

FOX CHASE • PHILADELPHIA, PENNSYLVANIA 10111

(215) 342-lOOO'CABLE ADDRESS- CAN S EA R C H

December 17, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing this letter to let you know that I fully support
your position that all recombinant DNA research performed with
E. coli strain K12 should be classified Pl/EKl. I feel that the
potential risks of such research have been carefully evaluated by
well-informed specialists and that this classification is a proper
one.

Yours very truly

Associate JMemoer

cam
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MEMORIAL SLOAN-KETTERING GANGERCENTER
1273 YORK AVENUE. NEW YORK. NEW YORK 10021

v
m •

*. O

December 17, 1979

Donald S, Fredrickson
Director, National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I strongly urge the adoption of the proposed Recombinant DNA
Guidelines set forth in the Federal Register, Vol, 44, No. 232,
Nov. 30, 1979. I am most enthusiastic about the E. coli K-12/P1
recommendation which embodies a realistic assessment of several
years' experience with this system as well as direct tests of its
safety. Adoption of the Revised Guidelines will greatly facilitate
my studies on retrovirus RNA synthesis.

Yours truly.

ES : ale Edward Stavnezer, Ph.D.

Associate, Sloan-Kettering Institute
for Cancer Research.
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^Uy of tMab&aohuAeMb

fyifo'icebte'i 04605
MEDICAL CENTER

DEPARTMENT OF MICROBIOLOGY
55 Lake Avenue North December 17, 1979

Telephone: (617) 856-2292

Dr. D. Fredrickson, Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I would like to strongly support the proposed changes in the NIH guidelines
on recombinant DNA research; in particular, those which would classify most
experiments using the E. coli K-12 host vector systems as Pl-EK-1. These
changes represent a reasonable compromise between the growing evidence that
recombinant DNA presents essentially no danger and the lag in the public
understanding of this evidence.

Sincerely yours,

Lydia Vi I la-Komarott , pn.L).

Assistant Professor

LVKrjtg
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THE INSTITUTE FOR CANCER RESEARCH
IfOl BUHHOLME AVENUE

FOX CHASE • PHILADELPHIA, PENNSYLVANIA I© 111

|S1S| 348-lOOO CABLI address: can s sabc h

December 17, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, MD 20014

Dear Dr. Fredrickson:

I am writing this letter to let you know that I fully support
your position that all recombinant DNA research performed with
E coli strain K12 should be classified P1/EK1. I feel that
the potential risks of such research have been carefully evaluated
by well-informed specialists and that this classification is a

proper one.

I stress that I am not working with recombinant DNA in my bio-
medical research, and have no self-promoting or vested interest
in this decision.

Sam Sorof, Ph

Senior Member

SS/bh
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE SAN FRANCISCO, CALIFORNIA 94143

DEPARTMENT OF BIOCHEMISTRY AND BIOPHYSICS (41 5) 666-4324
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COLLEGE OF MEDICINE AND DENTISTRY OF NEW JERSEY

RUTGERS MEDICAL SCHOOL
UruvrfMly H«MKht\

Him aldw.ly Nrw |«-(V‘v 08ftr>4

Department of Microbiology Decaber 18, 1979

Dr. Donald Pradrlckaoo, Diractor
National Ioatltutaa of Baaltb
Bcthaada, Maryland 20205

Daar Dr. Pradrlckaoo,

We havt aiaa lnad tha propoeed Ou Ida 1 loaa for Recombinant DMA
Eaeearch published In tha November 30 laaua of tha Federal Register,
and tha background Information concerning tha changaa. Va would
Ilka to lnd lcata our eupport for the propoaal, and In particular,
our eupport for Sect Ion III-O ("Claaalf lea t loo of Experiments Ualng
tha E. coll K-L2 Hoat-Vactor System.").

Slncaraly,

O' i • /c dibits
William T. McAllister, Ph.D.
Aaaoclata Prof eaaor
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MEMORIAL SLOAN-KETTERING GANGERCENTER

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I am writing to express my support for the proposed Revised
Guidelines for Research Involving Recombinant DNA Molecules. To

those of us working on the molecular biology of cancer it is evident
that recombinant DNA methods have added great impetus to the broad
range of research aimed at understanding the basic mechanisms of gene
action in mammalian cells. The new classification of E. coli K- 1

2

host-vector systems in the proposed guidelines (Section III-O) will

permit more rapid application of new information, without compromising
the scientific and administrative rigor of the present review system.

I am convinced that this adjustment in the guidelines will permit
a more rapid realization of the goals of the national cancer program.

1275 YORK AVENUE. NEW YORK, NEW YORK 10021

December 18, 1979

Yours sincerely

EF:aic Erwin Fleissner, Ph.D.

Head, Laboratory of Viral Oncology
Coordinator, Field of Oncogenic Virus
Research.
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOPHYSICS AND THEORETICAL BIOLOGY

CUMMINGS LIFE SCIENCE CENTER
920 EAST 5 8 T H STREET

CHICAGO • ILLINOIS 60637

December 18, 1978

Dr. Donald Frederickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I strongly support your proposal that "experiments involving propagation
of recombinant DNA in EK-1 hosts should be exempted from the Guidelines,
but be carried out at the PI level of physical containment. ..."
(Federal Register, Nov. 30, 1979). This proposal is a reasonable one
considering our extensive knowledge of I[. coli K12, and it does not
compromise high standards of containment.

Sincerely

Richard A. Fisher, Ph.D.

ap
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OLLEGE Op

Baylor College of Medicine
DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY • 713 790-4472

Influenza Research Center • 713 790-4469

Immunology Section - 713 790-3127

December 18, 1979

Dr. Donald Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

The purpose of this letter is to express my support on revised
guidelines for recombinant DNA research as published in the Federal
Register, November, 1979. Of particular importance is the need not

to impede the conduct of experiments using £. col

i

K- 12 host vector
systems.

In my judgment, the NIH Recombinant DNA Advisory Committee is

to be commended for their outstanding task regarding DNA research.

Julius A. Kasel , Ph.D.

Associate Director
Influenza Research Center

JAK/par
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HARVARD UNIVERSITY

DEPARTMENT OF CHEMISTRY

12 Oxford Street

Cambridge
,
Massachusetts 02138

US.A.

December 18, 1979

Dr. Donald Fredrickson
Director, National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson,

I strongly support the revision of the recombinant DNA guidelines
proposed in the Federal Register Vol. 44^ No. 232, Friday, November 30,

1979, pp. 69210-69251. Indeed I support the RAC proposal that "recombinant
DNA molecules that are propagated in E. coli K-12 hosts not containing
conjugation-proficient plasmids or generalized tranducing phages, when lambda
or lambdoid bacteriophages or non-conjugative plasmids are used as vectors,
are exempt from the guidelines," but will accept the more conservative
reduction of DNA research in E. coli K-12 to PI containment.

Yours truly.

Helga Boedtker, Ph. D.

HB:ko
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HARVARD UNIVERSITY

DEPARTMENT OF CHEMISTRY

12 Oxford Street

Cambridge
,
Massachusetts 02138

US.A.

December 18, 1979

Dr. Donald Frederickson
Director of the National

Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederiekson:

I am writing to you to urge the enactment of the new
recombinant DNA guidelines proposed in the Federal Register
Vol . 44, No. 232, pp. 69210-69251.

Sincerely yours,

F. H. Westheimer
Morris Loeb Professor of Chemistry

FHW : mwc
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MEMORIAL SLOAN-KETTERING GANGERCENTER

Donald S. Frederickson
Director, National Institutes of Health
Bethesda, MD 20205

Dear Dr. Frederickson:

I strongly urge the adoption of the proposed Recombinant
DNA Guidelines set forth in the Federal Register, Vol. 44,

No. 232, Nov. 30, 1979. The E. coli K-12/P1 recommendation
embodies a realistic assessment of several years'

experience with this system as well as direct tests of its

safety. Adoption of the Revised Guidelines will greatly
facilitate work in this field.

1275 YORK AVENUE, NEW YORK. NEW YORK 10021

December 18, 1979

Yours truly

Eileen Friedman, Ph.D.

Associate, Sloan-Kettering Institute

EF: jw
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA, CALIFORN IA ©1125

DIVISION OF CHEMISTRY AND CHEMICAL ENGINEERING

THE CHEMICAL LABORATORIES

December 18, 1979

Dr. Donald S. Frederickson
Director, National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Frederickson:

I support the revised guidelines for recombinant DNA research
as they appeared in the Federal Register for November 30, 1979.
There are 3 key points. (1) Experience and medical microbiology
have shown E. coli K12 to be a safe vector for recombinant DNA
experiments. (2) Institute Biohazards Committees can easily
monitor local activities and control for potentially dangerous
experiments. (3) The new rules will free investigators from much
unnecessary administrative duties and allow more rapid progress.

Sincerely yours

Judith L. Campbell

JLC/mca
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

MOLECULAR BIOLOGY INSTITUTE

LOS ANCELES, CALIFORNIA 90024

December 18, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Re: Recombinant DNA Guidelines and Federal
Registrar, Friday, November 30, 1979

Dear Dr. Fredrickson:

I am writing this letter to support the proposed change in

the NIH guidelines for November 30, 1979. I feel that the proposed
major changes in the containment requirements for experiments
involving £. col

i

host-vector system are adequate based on the
experimental results obtained in the past. I support the change
as proposed.

Sincerely,

Harumi Kasamatsu
Associate Professor of

Molecular Biology

HK:ad
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

Program in Social Management of Technology

18 December 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I am responding briefly to the November 30 Federal Register notice regarding
proposed revisions to the DNA Guideline.

1) I urge you to extend the comment period. Given the delay in receipt of
this Document, and the holiday season, there is not appropriate time for a

sufficient analyses and response by interested persons such as myself.
Please notify me particularly if you do so, and I will attempt to supplement
these observations.

2) I will re-iterate my concerns about reducing containment levels to
EK,/P, in section III of the November 30 notice which I expressed in my letter
to you dated October 8, 1979 (which I hereby wish to incorporate by reference).
I continue to be disturbed that such far-reaching policy changes are being
considered in the absence of data from a risk assessment program . I appreciate
that it is difficult -- legally and scientifically both -- to prove a negative
(i.e. the "absence" of risk, or more accurately, that a risk does not rise
above certain levels deemed "safe"), but certainly the best operating procedure
would be to first have an experimental protocol, carry out the experiments,
subject the results to comment and criticism, and then relax safety guidelines
if justified. I believe the pressures from research scientists to reduce safety
precautions first and then do the assessment of risks is unjustified and
irresponsible. Particularly with the existence of some evidence that certain
E-col i risks may be considerably different from what we have been led to

expect (I refer to Dr. Stuart Levy's findings regarding the vitality of
Chi 1776), we should not rush ahead in this fashion.

Therefore, I urge you not to promulgate the Revisions of November 30, 1979.

Very truly yours,

Phillip L. Bereano $f-
Associate Professor

PLBrsf

314 Guggenheim, FS-13 / Telephone: (206) 343-7029
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MEMORIAL SLOAN-KETTERING GANGERCENTER

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland

Dear Dr. Fredrickson:

I am heartily in support of the proposed Recombinant DNA
Guidelines published in the Federal Register (Volume 44, No. 232)
November 30, 1979. The recommendation with respect to £. col

i

K-12/P1 is excellent, especially since it represents a realistic
evaluation of its safety after a number of years of experience.
The ability to work under these Revised Guidelines will greatly
facilitate new and promising studies just getting under way in

my laboratory.

12 7 5 YORK AVENUE. NEW YORK. NEW YORK 10021

December 18, 1979

Yours sincerely

Dorothea Bennett, Ph.D.
Member and Professor of Biology

db/k
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UNIVERSITY OF SOUTHERN CALIFORNIA
AHMANSON CENTER FOR BIOLOGICAL RESEARCH

LOS ANGELES. CALIFORNIA 90007

MOLECULAR BIOLOGY

December 18, 1979

Dr. Donald S. Fredrickson
Director, National Institutes

of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I would like to support the newly proposed changes in the
NIH guidelines on recombinant DNA research. These proposed
changes were published in the Federal Register of November 30,
1979. Particularly I would like to support the proposed changes
shown on page 69218, section III-O. Many pieces of information
now indicate the safety of E. coli in recombinant systems allow-
ing the replication and amplification of eucaryotic DNA pieces.
Also, the proposed reductions in containment would be helpful
in advancing work on viruses and eucaryotic genetics.

Sincerely,

Robert F. Baker
Associate Professor and
Director of Molecular Biology

RFB : sew
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DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE
PUBLIC HEALTH SERVICE

NATIONAL INSTITUTES OF HEALTH
BETMESDA, MARYLAND 20014

December 18, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Building 1 , Room 124

Bethesda, Maryland 20205

Dear Dr. Frederickson:

In response to your invitation of public response concerning

the downgrading of contaminment requirements for JE. col

i

K-12

host vector systems, I strongly support the proposal published on

page 69218 of the Federal Register, Vol . 44, No. 232.

Sincerely yours

Heiner Westphal , M.D.

Senior Investigator
Laboratory of Molecular Genetics
NICHD, National Institutes of Health
Building 6, Room 338
Bethesda, Maryland 20205
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AREA CODE 60B
PHONE 2 62-2177

McARDLE LABORATORY
FOR CANCER RESEARCH

MEDICAL CENTER UNIVERSITY OF WISCONSIN • MADISON, WISCONSIN 53706

December 18, 1979

Dr. Donald S. Fredrickson
Di rector
National Institues of Health
Bethesda ,

MD 20205

Dear Dr. Fredrickson,

I am quite heartened by the sensibility of the new I I I -0 section
of the NIH Guidelines (Federal Register kk (1979) P- 69218), and support
its immediate implementation. I would still prefer, however, an even
further easing of bureaucratic restrictions, such as that originally
proposed in the Rowe-Campbe 1 1 exemption. Yet clearly, steps in the

proper direction are being taken to insure the creative, and thereby
most productive, freedom of those engaged in recombinant DNA research
while respecting their forethought and integrity.

David J. Drahos, Ph.D.



fl W ESTABROOK Ph 0

VIRGINIA LAZENBY 0 MARA PROFESSOR

chairman biochemistry oepartmei

H

SOUTHWESTERN MEDICAL SCHOOL

GRADUATE SCHOOL OF BIOMEDICAL SCIENCES

SCHOOL OF ALLIED HEALTH SCIENCES

December 19, 1979

Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I fully support the E. coli K 12/PI Recommendation made by the RAC on

6 September 1979, and outlined in Federal Register ^4 (232): 69234-69246.
I am convinced that use of E. coli K 12 strains in recombinant DNA studies
represents no danger to the environment or to the human population.

If the Recommendation is accepted. Biomedical research will be stim-
ulated. The time period for scientific advancement will be considerably
shortened

.

Again, I strongly urge that the E. coli K 12/PI Recommendation be
passed

.

ALAN H. DAVIS, Ph.D
Research Fellow

AHD/nm
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BROOKHAVEN NATIONAL LABORATORYhill
ain ASSOCIATED UNIVERSITIES, INC.

Upton, New York 1 1 973

Department of Biology (516) 345-3390

December 19, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I strongly support revision of the Guidlines to permit reduced
containment levels for experiments using the E. coli K-12
host-vector systems (Federal Register, November 30, 1979).
I consider the evidence overwhelming that these experiments
pose no significant hazard.

The restrictions imposed by the Guidlines have been a substantial
impediment to realization of the benefits offered by the use of
these new techniques. While such caution may have been warranted
at the outset, I feel it can no longer be justified.

Sincerely yours,

F. William Studier
Senior Biophysicist
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HARVARD UNIVERSITY

The Biological Laboratories

Department of Biochemistry and Molecular Biology
16 Divinity Avenue

Cambridge, Massachusetts 02138

19 December 1979

Dr. Donald Frederickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Frederickson,

I urge enactment of the new recombinant
DNA guidelines as proposed in the Federal Register
Volume 44, No. 232, Friday, 30 November 1979,
pp. 68210-69251.

Sincerely yours,

W\. W
Matthew Meselson
Professor of Biochemistry
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DEPARTMENT OF NEUROLOGY

H

SOUTHWESTERN MEDICAL SCHOOL

GRADUATE SCHOOL OF BIOMEDICAL SCIENCES

SCHOOL OF ALLIED HEALTH SCIENCES

December 19, 1979

Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

This letter is to support the Eh coli K12/P1 Recommendation (made by
the RAC on 6-7 September 1979) as outlined in your Decision Document/Environ-
ment Impact Assessment published in Federal Register 44(232:69234-69246, of
30 November 1979.

After careful consideration of the pertinent data, I strongly support
the passage of the Eh coli K12/P1 Recommendation without reservation. It is

clear that the use of Eh coli K12 strains in recombinant DNA experiments pro-
vides distinct and inherent safety to the people and our environment. Passage
of the Recommendation would allow an immediate surge in medical research,
which could have profound impact upon the time required for the achievement
of new and major medical advancements. To deny the passage of the Recommendation
would, without purpose and with considerable unnecessary expense, continue to

limit progress in experimental medicine in this country, which would create
an injustice to future health care developments for people of the United
States of America.

Again, I give full support for the urgent passage of the Eh coli K12/P1
Recommendation

.

Very truly yours

E ,D

.

Postdoctoral Fellow in Neurology

DEC/1

s
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New Haven, Connecticut 06510

SCHOOL OF MEDICINE

Department of Epidemiology

and Public Health

60 College Street

December 19, 1979

Dr. Donald S. Frederickson, Director
National Institutes of Health
Bethesda , MD 20205

Dear Dr. Frederickson:

As a member of Yale University's Institutional Biohazards Committee, I

am writing to express strong support for the content and wording of the pro-

posed revised recombinant DNA guidelines published in the Federal Register of

November 30 1979.

In particular, I endorse the new section 1 1
1 -0 , concerning experiments

using E-coli K 12 as host, and urge adoption of this section.

Yours sincerely.

James C. Niederman, M.D.

Professor of Epidemiology
and Medicine

JCN:ald
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DEPARTMENT OF BIOCHEMISTRY

H

SOUTHWESTERN MEDICAL SCHOOL

GRADUATE SCHOOL OF BIOMEDICAL SCIENCES

SCHOOL OF ALLIED HEALTH SCIENCES

December 19, 1979

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

This letter is to strongly support the Recommendation made by the
RAC on September 7, 1979 with regard to E. Coli KIZ/PI which was pu-
blished in Federal Register 44 (232): 6923469246 on November 30, 1979.

Sincerely

WILLIAM T. GARRARD, Ph.D.

Associate Professor of Biochemistry

WTG/nm
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DEPARTMENT OF BIOLOGY, B-022 LA JOLLA, CALIFORNIA 92093

19 December 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I have reviewed the proposal for the change in the guidelines
for recombinant DNA and concur with the majority of opinion that
the guidelines should be lowered. I feel that this is appropriate
for scientific reasons in that it poses no potential health hazard
to the public and members of the scientific community working with
this material. In addition, I feel that it will be a major boost
for biomedical research as lowering of the guidelines will allow
laboratory work to proceed more efficiently resulting in more progess
in a shorter period of time. Moreover, lowering of restrictions with
the concomitant decreased stringency of the working conditions will
result in saving research dollars enabling more experimentation for
the same research funds. In the long run, this means higher produc-
tivity for the same tax dollar. I feel that these are important
considerations

.

As a research biologist, I feel that the new guidelines do
represent sufficiently rigorous control of experiments which I con-
sider potentially hazardous to the public and I therefore feel, after
taking all facts into consideration, that it is extremely important
for the progress of biomedical research that the new guidelines be
approved.

Sinrprpl v unurs

RAF : dw
RICHARD A. FIRTEL, Ph.D.
Associate Professor of Biology
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MEMORIAL SLOAN-KETTERING GANGERCENTER

Dr. Donald Frederickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I am writing to comment on the proposed revised recombinant DNA guidelines,
published in the Federal Register on November 30, 1979.

I believe, in light of the evidence obtained to date concerning the
potential dangers of this work, that the revised guidelines are quite
reasonable. They strike a fair balance by continuing safety precautions
for work of this sort, without imposing excessive restrictions which in the
past have tended to slow the progress of this most important area of
research. The abolishment of the MUA is an excellent idea, since this
requirement has in the past generated a great deal of paperwork ^nd time
both for the research institutions and for the NIH.

As someone who is involved in recombinant DNA research, I thus hope
that you will approve the revised guidelines.

1275 YORK AVENUE, NEW YORK, NEW YORK 10021

December 19, 1979

Associate Member

CB/v
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University of Wisconsin-Madison

LABORATORY OF GENETICS
Genetics Building

445 Henry Mall

Madison, Wisconsin 53706

December 19, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson,

I am writing to support the proposal (Federal Register, Nov. 30)
to reduce the physical and biological containment requirements for
K12 recombinant DNA experiments to P1-EK1. When in 1973 I signed
the letter from the Nucleic Acids research conference that started
the move toward formulation of recombinant DNA guidelines, something
like EK1-P1 containment is what we had in mind.

I have regretted that signature over the last seven years because
the exaggerated and emotional debate has led to wasteful and stupid
containment requirements more appropriate to the most serious pathogens.
My current view is that even PI containment is probably unnecessary but
certainly preferable to the current requirements.

Another welcome aspect of the proposed guideline revisions will
be the ability to use some new phage vectors. The field of vectors
has been completely stiffled under the current guidelines by the re-
quirement for EK2 certification of vectors. This certification process
resembles the SALT debate more than scientific discourse and has led
to virtual abandonment of promising vector developments. Ironically,
the safer the vector, the harder it has been to certify it.

In summary, your decision to propose abandonment of the need for
high containment of EKl experiments is a truly courageous one and
certainly deserves the highest support and gratitude of the scientific
community.

Yours truly

F

Associate Professor of Genetics
FRB :cd

[545 ]



CARNEGIE INSTITUTION OF WASHINGTON
Department of Embryology

115 West University Parkway

Baltimore. Maryland 21210

TELEPHONE: 467-1414

December 19, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Building 1 - Room 124

Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I fully support the Recombinant DNA Advisory Committees' recommendation
to downgrade work with col

i

K12 and non-transmissible plasmids to PI

status. The accumulated experience in this area fully warrants this change
in status.

Sincerely,

Nina Fedoroff

NF:ps
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THE WISTAR INSTITUTE
THIRTY-SIXTH STREET AT SPRUCE

PHILADELPHIA. PA. 19104

HILARY KOPROWSKI. M.D. Phone: (215) 243-3700

DIRECTOR CABLE ADDRESS: WISTARINST

December 19, 1979

Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

I consider a progressive downgrading of the containment require-
ments for recombinant DNA as necessary and important so that the guide'

lines reflect realistically the real dangers.

Yours sincerely

PJC: eg
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE
DEPARTMENT OF BIOCHEMISTRY AND BIOPHYSICS

SAN FRANCISCO, CALIFORNIA 94143

(415) 666-4324

December 19, 1979

P.Z. O' Farrell
Department of Biochemistry

and Biophysics
University of California
San Francisco, CA 94143

Dr. Donald Fredrickson
Director of the N.I.H.
Bethesda, MD 20205

Dear Dr. Fredrickson:

I wish to support the proposed revisions of the recombinant DNA
guidelines described in the Federal Register/Vol. 44, No. 232, November
30, 1979. I especially agree with Section III-O which proposes to allow
experiments using jE. coli K12 host vector systems to be carried out at
the Pi level containment level (except for prohibited or exempt experi-
ments) . In addition, I feel the guidelines are still too stringent in
the requirement to obtain prior approval of the IBC for experiments to
express eukaryotic genes in E coli K12, and would also like to suggest
that there should be no required registration of Pi experiments.

Sincerely yours

Patricia Z. O'Farrell, Ph.D

[548 ]
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DEPARTMENT OF BIOCHEMISTRY

Hf

SOUTHWESTERN MEDICAL SCHOOL
GRADUATE SCHOOL OF BIOMEDICAL SCIENCES

SCHOOL OF ALLIED HEALTH SCIENCES

December 19, 1979

Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I am writing to support the E. coli K 12/PI recomendation made by
the RAC in September, 1979 as outlined in your Decision Document /Envi-
romental impact Assessment published in Federal Register 44(232):
69234-69246 of November 30, 1979.

I have followed the debate about the safety of recombinant DNA
research for several years both general and in E. coli K 12 in parti-
cular. I have carefully reviewed the data and feel that I can support
the E. coli K 12/PI recommendation wholeheartedly.

Sincerely yours

NANCY MARTIN, Ph.D.
Assistant Professor of Biochemistry

NM/nm
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DEPARTMENT OF BIOLOGY

LOS ANGELES, CALIFORNIA 90024

Decentoer 20, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson,

I am writing to express my support for the proposed changes
in the NIH Recombinant DNA Guidelines as described in the Federal
Register of Friday, Noverrber 30, 1979. These reductions in
containment requirements are entirely consistent with developments
in the past two years which have shown the safety of Escherichia
coli K12 carrying eukaryotic DNA sequences. Moreover

,
the

reduction in containment and administration should allow for more
rapid and meaningful advances at less expense

.

Sincerely

Michael Grunstein
Associate Professor
Molecular Biology Institute
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Scripps Clinic and Research Foundation

10666 Nofthlcxrey Pines Road

La lolla California 92037 (714) 455-9100

December 20, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr Fredrickson:

Since there never was any evidence that recombinant
DNA was any more hazardous than the organisms involved in
its formation, and now there is plenty of evidence that it
is not; I believe the NIH should adopt those policies to
free the research and researchers from a totally useless
bureaucratic mess. The proposal exemptions are a reason-
able step in this direction, and should be followed by more
until the NIH is completely out of the recombinant DNA
business altogether.

Yours sincerely.

CHARLES A. THOMAS, Jr., Ph.D.
Chairman, Department of Cellular Biology

CAT : bm
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIECO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

SCHOOL OF MEDICINE
DEPARTMENT OF BIOCHEMISTRY AND BIOPHYSICS

SAN FRANCISCO, CALIFORNIA 94143

(41 S) 666-4324

December 20, 1979

Peter Kushner
Department of Biochemistry

and Biophysics
University of California
San Francisco, CA 94143

Donald Fredrickson
Director of the N.I.H.
Bethesda, MD 20205

Dear Dr. Fredrickson:

I urge you to adopt the proposed revisions of the recombinant DNA
guidelines as described in the Federal Register for Friday, November 30,

1979, pp. 69210-69251, and Section III-O in particular. These revisions
reflect both the increasing evidence that the potential danger from these
experiments is very low or nonexistent, and the efficacy of the principle
of biological containment by appropriate host-vector systems. In a time
of wide spread public fear and suspicion of "technology" it is important
that publicly instituted safeguards reflect real dangers and not imagined
ones, else the real dangers will go unnoticed and benevolent work will
be unjustly restricted.
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Donald S. Fredrickson, Director
National Institutes of Health
Bethesda, Md. 20014

Dear Dr. Fredrickson:

This letter is to support the E. coli K12/P1 Recommendation (made by the
RAC on 6-7 September 1979) as outlined in your Decision Document/Environmental
Impact Assessment published in Federal Register 44^(232) : 69234-69246 , of 30

November 1979.

After careful consideration of the data, I strongly and without reser-
vation support the passage of the E. coli K12/P1 Recommendation. It is clear
that the use of E:. coli K12 strains in recombinant DNA experiments provides
no hazard either to people or to our environment. Passage of the Recommendation
would allow recombinant DNA research, now limited by the present restrictions
on E. coli vectors, to proceed forward. This will without doubt accelerate
the advances in medical treatment made possible with this methodology. To

deny the passage of the Recommendation would continue to limit progress in

experimental medicine in this country and thus be detrimental to the interests
of the American people.

Again, I give full support for the immediate passage of the E^. coli
K12/P1 Recommendation.

Yours sincerely,

)v\ A. r*"s.

Marcelle R. Morrison, Ph.D.

Assistant Professor of Neurology

MRM/ls
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HARVARD UNIVERSITY

DEPARTMENT OF BIOCHEMISTRY AND MOLECULAR BIOLOGY

BOARD OF TUTORS
IN BIOCHEMICAL SCIENCES

9 Kirkland Place
Cambridge, Massachusetts 02138

20 December 1979

Dr. Donald F. Fredrickson, Director
National Institutes of Health
Building 1-124

9000 Rockville Pike
Bethesda, Maryland 20205

Dear Dr. Fredrickson,

I urge prompt enactment of the new recombinant DNA guidelines,
proposed in the Federal Register Volume 44, No. 232 (November 30,

1979, pp. 69210-69251). These new guidelines are critically impor-
tant for research in Molecular Biology in this country.

Yours sincerely

Stephen C. Harrison
Professor of Biochemistry

SCH/jc
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UNIVERSITY OF CALIFORNIA, LOS ANGELES

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

DEPARTMENT OF MICROBIOLOGY
COLLEGE OF LETTERS AND SCIENCE
LOS ANGELES, CALIFORNIA 90024

December 20, 1979

Dr. Donald S. Frederickson
Director, National Institutes of Health
Bethesda, Maryland 20014

RE: Recombinant DNA Guidelines and Federal Register,
November 30, 1979

Dear Dr. Frederickson,

I support the proposed changes in the NIH Guidelines as
described in the Federal Register of November 30, 1979. The
reduction in containment requirements recommended are entirely
consistent with the demonstrated safety of EL col

i

K12 host-vector
systems. In addition, these revised Guidelines should allow for
more rapid advances in nucleic acid research and should decrease
the associated costs.

Sincerely

Arnold Berk, M.D.
Assistant Professor
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CORNELL UNIVERSITY

Section of Biochemistry, Molecular and Cell Biology N.Y.S. College of Agriculture and Life Sciences

A Statutory College of the State University

COLLEGE OF ARTS and SCIENCES

WING HALL. ITHACA. NEW YORK 1-1853 Division of Biological Sciences

Dec. 20, 1979

Dr. Donald Frederickson
Director, National Institutes of Health
Washington, DC.

Dear Dr. Frederickson,

I am writing to express my approval of the new revised recombinant

DNA guidelines. In particular, I am strongly in favor of the proposed

"E. Coli K-12/P1" recommendation. Given the wealth of information available

that indicates an absence of the dangers envisioned by some critics

of recombinant DNA research, it is now time to reduce some of the senseless

bureaucratic hurdles resear chers must pass in order to get on with their work.

Sincerely yours.

Volker M. Vogt

Asst. Prof, of Biochemistry, Cellular
and Molecular Biology
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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

DEPARTMENT OF MICROBIOLOGY
795 N. WOLFE STREET

BALTIMORE, MARYLAND 21205

December 20, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I urge immediate adoption of the Proposed Recombinant DNA Research
Guidelines published in the Federal Register of 11/30/79. In particular,
Section III-O of p. 69218 is a very desirable change. It will do a great
deal to advance medical research in genetics and biochemistry in areas
likely to yield health benefits. The proposed change will also reduce the

waste of public funds on construction of unnecessary P-3 facilities and
waste of funds on unnecessary regulation. Our experience of six years and

the experiments of Wallace P. Rowe, Malcolm Martin and others have shown
that recombinant DNA experiments are safe and beneficial.

Yours truly

John F. Morrow, Ph,D,
Assistant Professor of Microbiology

JFM:mk
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HARVARD UNIVERSITY

The Biological Laboratories

16 Divinity Avenue

Cambridge, Massachusetts 02138

December 20, 1979

Dr. Donald Fredrickson, Director
National Institute of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

The purpose of this letter is to express my approval and support of
the proposed guidelines for recombinant DNA research as they appeared in
the federal register, November 30, 1979.

In particular, I would like to express my approval of section III-O
(page 69218) which concerns the classification of experiments using E.

coli K-12 host vector systems. I strongly support the proposal that most
experiments employing IT_ coli K-12 should not require registration with
N.I.H. In my opinion, recombinant DNA experiments employing E. coli K-12
can be safely carried out using PI physical containment and EK1 biological
containment. I base this statement on: i) five years of personal experience
performing recombinant DNA experiments, and ii) my assessment of experiments,
reported in the literature, designed to test the safety of the K-12 system.

I also support the proposal that experiments involving a deliberate attempt
to efficiently express eukaryotic genes in E. coli K-12 should require
prior I.B.C. approval.

Sincerely yours.

Frederick M. Ausubel
Assistant Professor of Biology

Harvard University

FMA/rh
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Yale University New Haven, Connecticut 06510

SCHOOL OF MEDICINE

333 Cedar Street

Department of Laboratory Medicine

December 20, 1979

Dr. Donald S. Frederickson
Director - National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I am a member of the Biologic Safety Committee at Yale University and
in that capacity have been involved in evaluating recombinant DNA re-

search at Yale for the past several years.

I strongly support the proposed change in the recombinant DNA guide-
lines that will allow experiments using E. col

i

K- 12 to be done under
the conditions outlined in the new Section III-O, page 69 218. Our
institution and committee has had considerable experience with recom-
binant DNA research and in particular with experiments concerning E.

col i K- 1 2 . We have seen no evidence of potential hazard with this
system and there has been no evidence that K- 12 is a potential path-
ogen for transmission of vectors to other hosts. Clearly it is

appropriate and safe to lower containment levels for K- 12 experiments
and I urge that the new guidelines and in particular Section III-O
be accepted.

Sincerely,

Professor, Laboratory Medicine

JRB : tmm
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THE UNIVERSITY OF CHICAGO
COMMITTEE ON YIROLOGY

Prof. Bernard Roizman
Marjorie B. Kovler
Viral Oncology Laboratories
910 East 58th Street
Chicago, Illinois 60637

December 20, 1979

Dr. Donald S. Frederickson
Director
National Institutes of Health
Bethesda Maryland 20205

Dear Dr. Frederickson,

I am willing to support the new III-O section of the NIH guidelines
(Federal Register 44 (1979) p. 69218). I think that the Rowe - Campbell
exception would probably be better, but the new guideline is workable and

should be implemented.

Sincerely yours,

Professor in the Departments of

Microbiology and Biophysics/
Theoretical Biology and Chairman
Interdepartmental Committee on
Virology

BR/pjm
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

DEPARTMENT OF BIOCHEMISTRY
Stanford University School of Medicine

Area Code 415

497-6161

December 20, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

This letter is in reference to the Rowe-Campbel 1 Amendment to

the Recombinant DNA Guidelines which appeared in the Federal
Registry for Friday, November 30, page 69210-69251. I strongly
support the new proposals. They should greatly speed up research
activities, decrease unnecessary bureaucratic procedures, and in

no way increase or alter the hypothetical hazards involved in

recombinant DNA.

However, I think that the proposal should be extended to exempt
from the guidelines all homologous cloning situations that involve
the reintroduction of cloned sequences in nonconjugated plasmids
or lambda vectors back into the original host. I strongly feel

that this latter category of experiments contains no hazards to

humans, plants, animals, or the environment.

Sincerely,

Ronald W. Davis

RWD/ras
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THE UNIVERSITY OF NORTH CAROLINA
AT

CHAPEL HILL

Division of Health Affairs

The School of Medicine

Department of Bacteriology and Immunology

The University of North Carolina at Chapel Hill

804 Faculty Laboratory Office Building 231 H
Chapel Hill. N.C. 27514

20 December 1979

Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I would like to comment on the "E. coli K-12/P1 recommendation"
presented in the November 30th, 1979 Federal register p 69235. This
recommendation seems like an overdue step in the right direction. In

the absence of a documented hazard the current guidelines seem ex-
cessively conservative. I certainly hope that this proposal will be
extended to the Ff bacteriophages in the near future.

Yours

,

Marshall Hall Edgell, Ph.D
Professor

MHE/jab
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December 20, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson,

As you know, I am a member of the Recombinant Advisory Committee
who voted against the proposal to lower required containment for _E.

coli K12 recombinant DNA experiments. During this additional comment
period, questions have been raised about the procedures used by our
committee when this proposal was approved. I would like to register
my opinion on this matter.

In my opinion, the RAC discussion was extensive and relevant.
There was ample opportunity for expression of a variety of opinions,
both at the September meeting and during the previous discussion at the
May meeting. The voting procedures used by the committee were
appropriate and i n accordance with HEW regulations. The vote as

registered almost certainly reflects the judgement of the committee as

a whole even though several members were absent. In the end, what we
really differed about were the conclusions that we drew from the data;
I suspect that no amount of future data, discussion or experience
would make the committee unanimous on this issue.

I voted against the proposal because I felt that the data on
possible consequences of expression of a harmful product by an _E. coli
containing recombinant DNA had not been fully explored, and that therefore
P1-EK1 containment might not be assumed to be adequate in all cases.
Members of our committee, each with access to the same data, came to

different conclusions. The problem is not what the data shows but
what the overall risk of Ji. coli experiments might be and how much
risk is acceptable. The split vote of the RAC at least partially
reflects this range of possible conclusions from the same data, and

expresses the complexity of the problem more than anything else. This
is as it should be: we are making our best guesses about unknown and
speculative hazards, and we need the differences of opinion to insure
that we think about everything. I do not think that such a split vote
should be overinterpreted; the committee will become either totally
unable to act at all or forced to a false unanimity if decisions are
held up simply on the basis of split votes.

I hope these comments will be helpful.

Sincerely

Susan Gottesman
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Stanford University. Stanford. California 94e*)B
Department of Biological Sciences

CHARLES YANOFSKY
Morris Herzsteln Professor December 20, 1979

of Biology

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I have examined the Proposed Guidelines for Research Involving
Recombinant DNA Molecules in the Friday, November 30, 1979
Federal Register . Having served on the Stanford IBC and having
had scientists in my laboratory engaged in recombinant DNA
research, I have considerable familiarity with the Guidelines
and their application. I consider the measures in the new
proposed Guidelines to be substantially improved over those
in the previous version. In particular, section III-O should
facilitate research involving recombinant DNAs without in any
way increasing the potential risks from such research. I

enthusiastically endorse the new version of the Guidelines,

Sincerely yours.

Charles Yanofsky

CY/an
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UNIVERSITY OF CALIFORNIA. SAN DIEGO

BERKELEY • DAVIS • IBVTSE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FHANOSCO SANTA BARBARA • SANTA CHITZ

DEPARTMENT OF BIOLOGY. C-016 LA JOLLA. CALIFORNLA 92093

Decer-oer 2
! , 1979

Dr. Donald Fredrickson, Director
‘National Insti+ues of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

This is to express ny opinion that the new modified
^owe-Ca'-'pbe I I a~endrent to tre recombinant D‘«A guide-
lines is a rational, reasonable a^nd-ent.

It is in the best interests of American science
and the public interest that these be adopted. I

endorse them without reservation.

Sincerely

Jobr Hoi I and
Drofessor of Biology

/Is
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The Johns Hopkins Oncology Center

Biochemical Virology Laboratory

301/955-8900

December 21, 1979

Dr. Donald Fredrickson, Director
NIH
Bethesda, Maryland 21205

Dear Dr. Fredrickson:

This letter is written to support the proposed downgrading of the containment
level for the recombinant DNA experiments when E. coli K12 is used as outline*

in the Federal Register, November 30, 1979. I support this proposal, since I

am personally involved in the cloning experiment, and our data as well as the
work from the other laboratories indicate that the recombinants are much less

stable than anticipated. This and the results of the risk assessments experi-

ment indicate that there is much less biohazard involved than originally
thought. Therefore, I personally believe that all of the regulations imposed
on laboratories working with E. coli K 12 host vector system are not only not
necessary but also increase enormously the cost of these experiments.

The downgrading would not only allow rapid progress in these areas of
medical application but also decrease the experimental cost.

Yours truly, .

Paula M. Pitha, Ph.D.

Associate Professor, Oncology
Assistant Professor, Microbiology

mas

601 North Broadway, Baltimore, Maryland 21205
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TUFTS UNIVERSITY
MolecuUr B,ology “d

School of Medicine
Microbiology

December 21, 1979

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson,

I am writing to express my approval, in principle, of your designated
change in the classification of experiments using E^. coli K12 host-vector
systems as described in Section III-O in the revised Guidelines and published
in the Federal Register, November 30, 1979. Our experiments lend strong
support to much of the already accumulated data showing that E^. coli K12
cannot colonize the human intestinal tract. Of critical importance was our
inability to detect transfer of the plasmid vector pBR322 to any endogenous
host bacteria, despite the survival of the original E). coli K12 host-vector
system in the human for up to six days at a peak titer of 10^ - 10^ organisms
per gram of feces. This finding greatly diminished my concern that, if there
were chance survival in the environment of an EK1 host-vector system, the
recombinant vector would be transferred out of its enfeebled host.

It is in regard to biologic containment of the plasmid vector that I

do have a specific recommendation. The plasmid we studied was pBR322 which
is a nonconjugative

, poorly mobilizable plasmid. I would suggest that a

distinction be made in the descriptive portions of the Guidelines between
"nonconjugative" and the nonconjugative plasmids which are also "poorly
mobilizable". Some nonconjugative plasmids can be mobilized at a frequency
as high as 10“^ - 10~3 when assisted by conjugative-proficient plasmids
present in the same cell. Data on this point have been provided by Dr. Roy
Clowes, Dallas. These rates of mobilization are as high as transfer rates of
some conjugation-proficient plasmids. While I realize that mobilization re-
quires a conjugation-proficient plasmid to enter the cell bearing the noncon-
jugative plasmid (rate of acceptance being 10~1 - 10~3)

> nevertheless there is

an important additional biologic containment in having a resident plasmid-vecto
such as pBR322 which is not only nonconjugative, but also mobilizable at very
low frequency (lO

-^ - 10“^) under the best conditions. We are currently examin
ing the frequency of transfer of pBR322 to endogenous fecal bacteria iur vivo
when the plasmid is present in the same cell with two conjugative plasmids.
These studies should be important in evaluating the potential spread of re-
combinant vectors in the extreme situation of sharing a cell with two conjuga-
tion-proficient plasmids.

h6 Harrison Avenue
liston, Massachusetts 02111

1*7 956-6750
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TUFTS UNIVERSITY
°‘ Molec,,Ur ®‘olo6y »nd

Schoo | of Medicine
Microbiology

>

-2-

Dr. Fredrickson - cont.

I would therefore suggest that an additional safety measure for
investigators using plasmid recombinant DNA vectors would be to use a

poorly mobilizable plasmid. By that I mean one that is mobilizable at

frequencies of ^10“^ by a derepressed conjugative plasmid. Such vectors
are available. It would also be advisable to assess the frequency of

mobilization of nonconjugative vectors when these plasmid vectors are
proposed for use.

It is possible that evidence will be provided in the near future
that the mobilization of nonconjugative (mobilizable) plasmids is so

low in the environmental situation that the values will be far below
any potential risk of spread. While I am aware that nonconjugative
plasmids offer a major containment advantage over conjugative plasmids,
I still believe that the use of poorly mobilizable plasmids should be
advised until more data have been collected to speak to this point.

and of Molecular Biology and
Microbiology

136 Harrison Avenue

Boston, Massachusetts 02111

617 956-6750
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AREA CODE 6 B
PHONE 262-2177

MEDICAL CENTER UNIVERSITY OF WISCONSIN • MADISON, WISCONSIN 53706

McARDLE LABORATORY
FOR CANCER RESEARCH

December 21, 1979

Dr. Donald Fredrickson
Di rector
NIH

Bethesda, MD 20205

Dear Dr. Fredrickson:

As a person not performing recombinant DNA research, but quite
familiar with this area of science, I strongly support the exemption
of the K-12-based recombinant research from the bureaucracy
(Federal Register 44, Nov. 30, 1979). I hope that all the unnecessary
regulations will be dismantled.

Sincerely yours,

Elizabeth H. Szybalska
Senior Scientist

EHS : ms
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The Johns Hopkins Oncology Center

Biochemical Virology Laboratory

301/955-8900

December 21, 1979

Dr. Donald Fredrickson, Director
NIH
Bethesda, MD 20205

Dear Dr. Fredrickson:

I am writing this letter in support of the proposed downgrading of containment
for recombinant DNA experiments utilizing the E coli K12 host-vector systems as

outlined in the Federal Register, November 30, 1979. I support this action after
having followed the debate concerning the safety of these experiments over the

last several years. I am personally convinced, as a physician and scientist,
that the proposed downgrading is indicated. I also feel that this downgrading
is essential to allow the rapid progress in the production of therapeutic agents,
as well as increase our knowledge of diseases such as cancer.

Assistant Professor, Oncology & Medicine
The Johns Hopkins University School of Medicine

mas
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UNIVERSITY OF CALIFORNIA. SAN DIEGO

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN D1ECO • SAN FRANCISCO

DEPARTMENT OF BIOLOGY. B-022 LA JOLLA, CALIFORNIA 92093

December 21, 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I wish to add my support of the proposed downgrading of

recombinant DNA experiments using El. coli K-12 as the host.

The proposal in section 111-0 on p. 69218 of the Federal Register

(Vol. 44, 1979) to require Pi containment under the conditions
described and reporting onlv to the IBC is soundlv based on

scientific data and the consensus of the scientific experts.

As a past member of the RAC I can appreciate the difficulty
for vou in making a reasoned decision in the face of highly vocal

members of our society that want progress without even the remotest

possibility of any risk. While I have not agreed with all of your

decisions with regard to the guidelines, your overall record to

date is excellent in steering these guidelines through the morass

of exaggerated and false claims by members of the scientific
community, political opportunism on the part of both public

interest groups and politicians and hysterical reaction from some

sectors of the public at large.

With regard to the present E^. coli K-12 issue the data

summarized and discussed at the Falmouth meeting soundly support

this downgrading of containment. It should have been done sooner.

To delay this action any longer can only do further damage to progress

in the application of the fundamental recombinant DNA techniques to

the solution of medical and agricultural problems. There simply

is no question that a needless requirement of P2 or P3 containment

for experimental work is a severe hindrance both in time and money.

To require higher containment levels than is necessary for the

basis of the data at hand and the consensus of experts in the field

also undermines the credibility of the whole process of requiring
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2

compliance from the scientific community with a rational set of

guidelines

.

The proposal to downgrade the containment level for recombinant
DNA research with E_. coli K-12 is long overdue and deserves your full
support.

Sincerely,

Dov

Donald R. Helinski

DRH/kc
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HEALTH SCIENCES CENTER
SCHOOL OF MEDICINE
PHILADELPHIA, PENNSYLVANIA 19140

TEMPLE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY

December 21, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

This letter is to strongly support the proposed changes in the

NIH Guidelines for Recombinant DNA research. As a member of the
Institutional Biosafety Conmittee of this University, I can say that
these new regulations will not only simplify the task of our com-
mittee, but will aid researchers engaged in this type of research.
We will certainly continue to monitor all research using recombinant
molecules. The lack of significant risk of this type of research has

already been demonstrated. The outstanding scientific value of these
techniques have also been demonstrated. Lastly, the potential for
practical application has shown great promise. I, therefore, view
the benefit/risk ratio to be far ahead of many, if not most, bio-
medical research technologies especially those that are not
adequately regulated or controlled.

Sincerely

Gerald D. Shockman, Ph.D.
Professor and Chairman

GDS:cms
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

Stanford University School of Medicine

Department of Medicine

December 21 , 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson,

I am writing to urge that the recent proposal of the NIH Recombinant Advisory
Committee, that most cloning in IE. col i K-12B be made exempt from the NIH Guide-
lines (as outlined on page 69234 of the Federal Register, November 30, 1979) be

approved and put into force. It seems abundantly clear that there are, in fact,
no risks to this type of recombinant DNA experiment, and it is likely that this
type of event has occurred in nature many times in the past. The large number
of extremely important experiments which can be carried out with much greater
facility under these new guidelines as well as the absence of any evidence of
risk make this a logical step. I am sure that much of the scientific community
will be in support of this and it isjny very strong feeling that the scientific
arguments for absence of risk are conclusive. Thank you very much.

Sincerely yours

,

Hugh 0. McDevitt, M.D.

Professor of Medicine &

Medical Microbiology
Division of Immunology M211

HOM/smf
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College of Physicians & Surgeons of Columbia University
|

New York, N. Y. 10032

DEPARTMENT OF MICROBIOLOGY 701 West 168th Street

December 21, 1979

Dr. Donald Frederickson
Director
National Institutes of Health
Bethesda, MD. 20205

Dear Donald:

I write again to express my strong support for the new Guidelines
recommending a downgrading of containment requirements for most
E. coli K12 host-vector systems. Ibis is really a rather con-
servative recannendation, but perhaps it is the best that
would be acceptable at this time. Ibis recaimendation would
certainly save investigators and local biohazard biosafety
committees considerable time, and hence it would be of great
value to everyone. I heartily endorse these recamiendations
and sincerely hope that you will approve than.

With warm personal regards and best wishes for a Happy Holiday
Season

,
I remain

,

Yours very truly,

/can Harold S. Ginsberg, M.D.
Chairman
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Section of Biochemistry, Molecular and Cell Biology

CORNELL UNIVERSITY

N.Y.S. College of Agriculture and Life Sciences

A Statutory College of the State University

COLLEGE OF ARTS and SCIENCES

WING HALL, ITHACA, NEW YORK 1485} Division of Biological Sciences

December 21, 1979

Dr. Donald Frederickson
Director of the National

Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I strongly recommend that the new proposed guidelines of November 30,

1979 be instituted. Section III-O (p. 69218) is particularly rational.
A multitude of real environmental problems confront us today. I believe
it is irresponsible to waste time and energy regulating non-existent hazards.

Recombinant DNA research has already demonstrated its worth as a tool
in basic research and as a technique by which many of our medical and energy
problems can be solved. This revision removes some of the impediments that

hamper this work and it is clearly a positive step in the direction of com-

mon sense in the federal guidelines.

Sincerely

John T. Lis
Assistant Professor

JTL:mgl
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McARDLE LABORATORY
FOR CANCER RESEARCH

University of Wisconsin

450 N. Randall Ave.

Center tor Health Sciences

Madison, Wisconsin 53706
608-262-2177
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Section of Biochemistry, Molecui.ar and Cell Biology

CORNELL UNIVERSITY

N.Y.S. College of Agriculture and Life Sciences

A Statutory College of the State University

COLLEGE OF ARTS and SCIENCES

WING HALL, ITHACA, NEW YORK 14853 Division of Biological Sciences

December 21, 1979

Dr. Donald Frederickson
Director of the National

Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

We are in favor of adopting the "Proposed Guidelines for Research
Involving Recombinant DNA Molecules" published in the Federal Register
on November 30, 1979.

We are especially pleased to find Section III-O on page 69218
included in the Proposed Guidelines. Since most recombinant DNA
experiments use the non-pathogenic and weakened strain of IS. coli
K-12 as the host, these experiments can be carried out under PI physi-
cal containment and an Ekl host-vector system without any hazard. A
lot of unnecessary paper work and delays in recombinant DNA experiments
will be removed by adopting these Guidelines.

Sincerely yours

Ray J . Wu
Professor and Associate

Chairman

Joseph M. Calvo
Professor
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New Haven, Connecticut 06520

DEPARTMENT OF BIOLOGY

Kline Biology Tou er

P.0. Box 2169

December 21, 1979

Dr. Donald S. Frederickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson

:

I am pleased that you are considering a reduction in containment require-
ments for recombinant ENA experiments involving E. coli K12. Experience during
the past few years in many laboratories in this country and Europe have demon-
strated beyond reasonable doubt that the original concerns over such experiments
were considerably exaggerated. With a reduction in the amount of unnecessary
extra work, experiments using recombinant ENA methodologies can proceed more
efficiently with benefit to all concerned.

Joseph G. Gall
Professor of Biology

JGG/db
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AR EA CODE 6
PHONE 262-21

McARDLE LABORATORY
FOR CANCER RESEARCH

UNIVERSITY F WISCONSIN • MADISON, WISCONSIN 53706
December 21, 1979

Dr. Donald Fredrickson
D i rector
NIH
Bethesda

,
HD 20205

Dear Don:

I read your proposed Guidelines in the Federal Register 44 (1979)
69210 and I have the following comments and recommendations (and

corrections)

:

(1) Two paragraphs in I-D-6 should be combined into one paragraph, since
otherwise the paragraph starting with "Experiments in these categories ..."

appears to relate only to I-D-6 and not to I-D-1-to-6.

(2) In title to II-D-2-b: Use lower-case £ in E . co 1

?

. The same correction
should be made on p. 69236, 1st Column, line 9 up.

(3) I support the addition of section III-O, even it became unnecessarily
cumbersome, probably reflecting some political, not scientific,
compromises (pp. 69218 and 69245).

(4) The final paragraph of section III-O is helpful since it would generate
a list of "eschangers" which were not included in Appendix A. NIH should
instruct the local IBC's to tabulate such "exchangers" and supply this
information to ORDA for future amending Appendix A.

(5) In Table IV entry 3: it should be Human Ad2 or Ad5 (not Ad2 + Ad5,

which makes no sense). The footnote (**) should be explained as in Gene

5_ (1979) p. 190 footnote f. A- ,

(6) The reference 33A should be updated by including on p. 69230 reference
to:

Enquist, L. and W. Szybalski (1978). Coliphage lambda as a safe vector for

recombinant DNA experiments . In "Viruses and Environment" (L Kurstak
and K. Maramorosch, eds.) Academic Press, New York, pp. 625 - 652.

A reprint is enclosed. E ,

(7) Why are organisms classified as Class 3,4, or 5 specified in I-D-1

,

and V. 2, but there are only classes 3 and 4 (no 51) in Appendix B? This is

confus i ng

.
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Dr. Donald Fredrickson - 2 - December 21, 1979

(8) In the discussion on conferring pathogenicity on E . co 1

i

K-12 (p. 69239),
the very important concept of the "inherent early warn i ng" [T.I.B.S.: k_

(1979) p. N 1 90 ] is missing, C.

(9) I recommend not including section VI "Voluntary Compliance", since:

(a) there are no scientific reasons for it unless some "early warning"
should materialize and be proven to arise from the recombinant DNA
technique,
(b) this section may mislead legislative bodies and lead to unnecessary
and wasteful legislative attempts,
(c) this section will result in further increase in bureaucracy and

unnecessary waste of funds, time and effort.

(10) The name of Dr. Brill is misspelled on p. 69249.

(11) I believe that the design of Tables I-IV published in Gene: 5_ (1979)

pp. 187-190 is much easier to follow than Tables III and IV in the Proposed
Guidelines (pp. 69220 and 69223). I would be glad to help with preparing
corresponding updated Tables for the final version of the Guidelines. &cU>SAie A .

I hope these specific comments will be of help to you.

With best wishes for a Merry Christmas and a successful New Year.

Sincerely yours,

Waclaw Szybalski
Professor of Oncology

WS:ms
Enel

.
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CORNELL UNIVERSITY
A Statutory College ot the State University

COLLEGE OF ARTS and SCIENCES

WING HALL. ITHACA. NEW YORK U353 Division of Biological Sciences

December 21, 1979

Dr. Donald Frederickson
Director of the National

Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I strongly recommend that the new proposed guidelines of November 30,

1979 be instituted. Section III-O (p. 69218) is particularly rational.
A multitude of real environmental problems confront us today. I believe
it is irresponsible to waste time and energy regulating non-existent hazards.

Recombinant DNA research has already demonstrated its worth as a tool

in basic research and as a technique by which many of our medical and energy
problems can be solved. This revision removes some of the impediments that

hamper this work and it is clearly a positive step in the direction of com-

mon sense in the federal guidelines.

Sincerely

Bik-Kwoon Tye
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THE UNIVERSITY OF NORTH CAROLINA
AT

CHAPEL HILL

Division of Health Affairs

The School of Medicine

Department of Bacteriology and Immunology December 21, 1979

The University of North Carolina at Chapel Hilt

804 Faculty Laboratory Office Building 23 1

H

Chapel Hill, N.C. 27514

Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I would like to comment on the "E. coli K-12/P1 recommendation"
presented in the November 30th, 1979 Federal Register p. 69235. This
recommendation seems like an overdue step in the right direction. In
the absence of a documented hazard the current guidelines seem ex-
cessively conservative. I certainly hope that this proposal will be
extended to the Ff bacteriophages in the near future.

RT : cm
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THE UNIVERSITY OF CHICAGO
COMMITTEE ON GENETICS

920 BAST 5 8 T H STREET
CHICAGO • ILLINOIS 60637

December 21 , 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I write in support of the most recent proposed revision of the Guidelines for
Recombinant DNA research as published in the Federal Register for November 30,
1979. The applications of this revolutionary new technique have led to

spectacular advances in our knowledge of fundamental genetic processes in man
and other higher forms of life. New vistas for possible treatment of a number
of diseases have emerged. Clearly, there is potentially great benefit in

allowing this type of research to continue. As for the risks, these remain
conjectural. No deleterious effects have been seen, even when animals were
exposed to recombinant structures suspected of being dangerous. While it is

impossible to be certain that no risk is involved, it is now clear the risk
is very low, and may be nil. I find the revised guidelines a reasonable
compromise which minimizes risk while allowing desirable research to proceed.
I urge that the proposed guidelines be approved.

Sincerely vours.

Wolfgang Epstein, M.D.

Chairman

WE/gb
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOCHEMISTRY

920 EAST 5 8 T H STREET
CHICAGO • ILLINOIS 60637

December 21, 1979

Dr. Donald Fredrickson

Director of the N.I.H.

National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am not a current user of recombinant DNA technology but I am

an expert in the Field. I do hope that you will relax the current NIH

guidelines. Tlie risk of this research has never been established and the

guidelines should never have been so strict. The result is to slow down

research, e.g. by forcing investigators to use sick E. coli strains. A

mountain of paperwork is created, wasting time and money.

Sincerely yours

Nicholas R. Cozzarelli

Professor

NRCraj
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EMBO EUROPEAN MOLECULAR BIOLOGY ORGANIZATION

Dr. D.S. Fredrickson
Di rector
National Institutes of Health
Bethesda, Maryland 20205
USA

EMBO European Molecular Biology Organization
Postfach 1022 40. 6900 Heidelberg 1

Postfach 1022.40

6900 Heidelberg 1

West Germany

Tel. Heidelberg (06221) 38 3031

21 December 1979

Dear Dr. i-redrickson.

It has not proved possible to convene before December 30th, 1979
a meeting of the EMBO Standing Advisory Committee on Recombinant DNA
to discuss "Recombinant DNA Advisory Committee, Meeting; Recombinant
DNA Research, Proposed Guidelines and Actions", Federal Register,
November 30, 1979, which arrived in Heidelberg on December 15th, 1979.
However, having discussed together the new proposals we wish to make
the following comments:

(1)

Given that the biological containment of E.coli K12 with the
approved vector systems has been established beyond all reasonable doubt,
we wholeheartedly welcome the proposal that when working with these host-
vector systems PI physical containment as defined in Federal Register,
November 30th, 1979 shall be used. This level of physical containment has
over many years allowed the safe handling of many known pathogenic micro-
organisms and is, therefore, more than adequate for recombinant DNA
research with E.coli K12 host-vector systems.

(2) We welcome the decisions to prohibit mouth pipetting and to sterilise
waste in a PI laboratory.

(3) Given the extent of public concern aroused by recombinant DNA we
believe it judicious and prudent not to exempt cloning in E.coli K12 from
the Guidelines.

(4) On a point of detail we believe that it is somewhat inconsistent to

retain P3 + EK1 conditions for experiments using Ff bacteriophages as

vectors. As an interim measure, whilst further advice is sought, we be-

lieve it be appropriate to recommend P2 + EK1 conditions.

(5) We welcome the precedent established by the NIH of allowing the

large scale culture in appropriately tested equipment in a P2 laboratory
of EK1 host-vector systems carrying chemically synthesized genes for
insulin A and B chains.
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(6) We note the comment on page 69229 on disclosure of information and

possible patent applications and wonder whether this is really feasible.
In at least some countries even preliminary applications for a patent
must be accompanied by samples of the strains of micro-organisms to which
the application relates.

Yours sincerely.

K. Murray
Chairman

J. Tooze
Secretary
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The Joseph and Rose Kennedy Georgetown University

Institute of Ethics Washington, D.C. 20057

Center for Bioethics 202/625-2371

December 21, 1979

Donald S. Fredrickson, M.D.
Director
National Institutes of Health
Building One, Room 137
Bethesda, MD 20014

Dear Dr. Fredrickson:

As a member of the NIH Recombinant DNA Advisory Committee, I am
writing to express my strong support for the decision regarding research
with coli K-12 host-vector systems which you announced in the Federal
Register on November 30, 1979.

In my view the decision which you reached is an entirely appropriate
one. You clarified the recommendation of the Recombinant DNA Advisory
Committee on one important point, namely, that the requirement of prior
notification of local biosafety committees and of P-1 physical containment
is different from an exemption. Second, the only area in which some
members of the Recombinant Advisory Committee expressed any concern about
research being conducted in Eh_ coli K-12 was that in some cases expression
of biologically active hormones is sought. Your proposal would require
prior review by the institutional biosafety committee before any such
expression would in fact be undertaken.

In addition, I think that it is worth noting that what looks like
EK-1 biological containment is in fact now more than EK-1 containment in
most cases involving E. coli K-12 hosts and vectors. Virtually all
researchers use non-mobilizeable plasmas or lambda phage as vectors in
their work with Eh_ coli K-12. These vectors provide a level of biological
containment higher than that envisioned for EK-1 host-vector systems in

the original 1976 guidelines.

I strongly support your decision because I think that it will allow
institutional biosafety committees to concentrate their primary emphasis
on other areas of recombinant DNA research in which we as yet do not have
the strong risk-assessment data which we now possess on research in
E. coli K-12.

Sincerely yours,

LeRoy Walters, Ph.D.

Director, Center for Bioethics
Kennedy Institute

LW:cwn
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December 21, 1979

Or. Donald S. Frederickaon
Director
National Inatitutea of Health
Betheeda, Maryland 20205

Dear Dr. Frederickaon:

Aa biologiata working with recombinant DMA aoleculee, we atrongly aupport
approval of the newly reviaed guidelinea on DMA recombinant reaearch aa

publiahed in the Federal Bagiatar of Noveaber 30, 1979.

We particularly aupport the recaanndation that all ezperiaenta uaing B coli K12
aa hoat and non-conjugativa plaaaida or laabdoid bacteriophagea aa vectora be
permitted under P1/BX1 containaant condi tiona. Our aupport for thia recoaaenda-
tion ia baaed on the well-eatabliahed facta (1) that B coli B12 cannot colonize
the hunan gaatrointeatinal ayataa and ar^not pathogenic for huaana even
if ingeeted in vary large quantitiea (10

u
cella), (2) that non-conjugative

plaaaida are unable to actively tranafer their genetic information to other
micro-organiama, and (3) that laabdoid phagea have a very reatricted hoat-
range and are unatable in the gaatrointeatinal tract. Thua, the coabination
of B. coli K12 with noo-conjugative plaaaida or laabdoid bacteriophagea
conatitutea by itaelf a perfect natural barrier for propagation of recoabinant
DMA material in huaana.

Recoabinant DMA technology ia one of the moat potent toola of modern
molecular biology and ia likaly to be eaaential for progreaa in atudying
many of the fundamental biological prob laau which are challenging ua

.

The practice of theae techniques ahould be atrongly encouraged.

limcerely,

y I 1 Vl i I ml h ilfT 77}—

LHt
,

*fC *

l*CI

lat,

IS*/} ,^<-1

,*CI

tici

CAP,
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December 23, 1979

Or. D. Frebricksdn, Directbr

NIH

Be the* da, Mb. 20205

Dear Dr. Frebicksbn,

I WBULB LIKE TB BTRBNBLV ENBBRSE VDUR RELAXATIBN

BF THE NIH BUI BEEINEB IN THE FBRM BF THE CLASS

BF EXFERIMENT8 AS PUBLISHED IN THE FEBERAL RESISTER 44

(1979), f. 69210. Fsr the last 5 years I have seen
A8SBC | ATED'WTH RECBMBINANT DNA RESEARCH WBRKINB AS A

DISHWASHER ANS STUDENT HELP IN THE DEPARTMENT BF QENETICS

BF THE UNIVERSITY BF WISCBN8IN. I HAVE HAD A CHANCE

TB SEE MANY BF THE UNNECESSARY RESULATISN6 IN ACTIBN

AND THE ACTUAL DAMAQS8 CAUSED BY THEM. FDR IN8TANCE

THE EXCE86IVE AUTBCLAVINQ DEMANSED SY THE QU I DELINES IS

DANBERBUS TB THBSE BF US WHS HAVE TB DB IT AND INCREASES

THE RISK BF BURN8 AND BTHER UNNECESSARY INWURIE8. DlO

YBU CBNSIOER US AND BUR HEALTH WHEN PRBMBTINB THE8E

RULE8 AND RESULATIDNS?

Sincerely yburs,

Barbara Szysalski

Department bf Genetics

University bf Wiscbnsin
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NORTHWESTERN UNIVERSITY
EVANSTON, ILLINOIS 60301

DEPARTMENT OF BIOCHEMISTRY

AND MOLECULAR BIOLOCY
24 December 1979

Dr. Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I support the revisions of the Guidelines for Research
Involving Recombinant DNA Molecules (Fed. Register, 44,
69210-69248) proposed at the 30 November 1979 meeting of
the Recombinant DNA Advisory Committee, although I believe
that we should finally dissemble both the guidelines and
the federal apparatus which governs them.

Si „

James Douglas Engel
Assistant Professor

JDE : ke
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOCHEMISTRY

920 EAST 5 8 T H STREET
CHICAGO • ILLINOIS 60637

December 24, 1979

Dr. Donald S. Frederickson
Director

National Institutes of Health
Bethesda, Maryland 20205

Dear Sir:

I am writing to express my vigorous support in favor of the adoption

of the revised NEH Guidelines for Recombinant DNA Research as published

in the Federal Register (11/30/79). I believe that recombinant DNA

research over the past five years coupled with recent findings such as

the discovery of discontinuous eukaryotic genes now render the probability

for creation of new pathogenic strains of bacteria several orders of

magnitude lower than previously estimated. On the other hand, the

technology has become indispensable for molecular genetics and has shown

increased potential for practical applications.

Sincerely

<

Research Associate

SJC:aj
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THE UNIVERSITY OF CHICAGO
DEPARTMENT OF BIOCHEMISTRY

920 EAST S8TH STREET
CHICAGO • ILLINOIS 60637

December 24, 1979

Dr. Donald S. Frederickson

Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I wish to add my support of the proposed revisions of the Guidelines for Research
Involving Recombinant DNA Molecules, as published in the Federal Register, Nov. 30,

1979, and in particular the statement under part HI E (pp. 6945-6) on the proposed
decision of the director of NIH on the E. coli K-12/01 recommendation (pp. 69235-6).

The enormous promise of this research tool for the elucidation of gene structure and
regulation, especially in eukaryotes, as well as producing a large variety of important
proteins for therapeutic purposes, make it mandatory to facilitate this research activity

in all reasonable ways. The lack of serious hazards from the use of recombinant DNA
techniques has now been widely and carefully documented. The collective efforts of

concerned scientists and laymen with the NIH in the handling of this vital issue has

been most laudable and provides a heartening indication that our country continues to

lead the world both in science and intelligent and concerned science policy.

With best wishes.

Sincerely yours

Donald F. Steiner, M.D.
A.N. Pritzker Professor of Biochemistry

DFSraj
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THE JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE

DEPARTMENT OF MICROBIOLOGY
725 N. WOLFE STREET

BALTIMORE, MARYLAND 21205

December 26, 1979

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I write to urge adoption of the proposed revisions of the Recombinant
DNA Research Guidelines published in the November 30 Federal Register. We
now have several years experience with both recombinant DNA experiments
and the Guidelines. Recombinant DNA research has provided astounding
breakthroughs in our understanding of the genetic structure of higher
organisms and of the basis of plasticity in immune response. These basic
results, along with applied experiments by W. Rowe, M. Martin and others
have demonstrated the safety of eukaryotic genes in bacterial hosts.

Experience with the guidelines has been much more negative. Not only
have millions of dollars been wasted building unnecessary containment facili-
ties, but many thousands of hours (and research dollars) have been wasted
learning to cope with the required bacterial strains. A greater, unmeasurable
cost has been the loss of simple creative experiments which after being
forced through the guidelines become "not worth the trouble".

The cost of the limits on experiments in Eh coli in dollars, time and
creativity cannot be justified by either the imagined spectre of danger or

the necessity for public accountability.

Adoption of the revised guidelines, and section III-O p. 69218 in particular,
would be a cost effective addition to the NIH budget and our basic understanding
of a range of biomedical problems.

Sincerely

William R. Pearson, Ph.D
Research Fellow

WRP :mk
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CENTER FOR CANCER RESEARCH

77 MASSACHUSETTS AVENUE, CAMBRIDGE, MASSACHUSETTS 02139

Room E17-113 Tel. 617/253-6401

December 26, 1979

Dr. Donald Frederickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Don,

I received a copy of the proposed revised Guidelines on Recombinant
DNA published in the Federal Register November 30, 1979. Since the
proposal requests comments from interested scientists I take the
liberty of making the following brief comments.

In my opinion the proposed revisions are definitely a step forward
and should enhance the development of recombinant DNA research and
its application to practical as well as basic science problems. It

seems to me that the process followed by NIH, moving gradually in

directions warranted by factual experience, is an excellent model for

the interaction of regulatory agencies with the scientific community.
The very stringent provisions of the first guidelines were, I believe,
desirable not just because of public concern but also because of the

uncertainty of the situation and the possible unknown elements that
might have emerged. Today, experience has shown that the dangers
that might have been feared did not materialize. The usefulness of

the technology has been confirmed beyond expectation, but this by
itself may not have justified relaxation of controls were it not
because of the excellent record of safety.

Allow me to say that the record of NIH in this matter has been a

model of wisdom and sensitivity to public concern and the demands of

science

.

Sincerely

sel/na S. E. Luria, M.D
Director
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STANFORD UNIVERSITY MEDICAL CENTER
STANFORD, CALIFORNIA 94305

DEPARTMENT OF BIOCHEMISTRY
Stanford University School of Medicine

Area Code 415

497-6161

26 December 1979

Dear Dr. Fredrickson

I fully support the recent changes (Federal Register,
Nov. 30, 1979 )in the recombinant DNA guidelines
and strongly urge their acceptance. Sufficient

data has been collected indicating that the original
assesment of the risk associated with the types of

experiments that will become EK1, PI, should the
new guidelines be accepted, was far too high. I

do not believe that previous guidelines were in error;
it is preferable that all fields be well prepared for
any experimental outcome. Having reevaluated the
biohazard risk ,

it is clear that a lowering of

containment levels is appropriate. Further consideration
of the risks associated with the yeast vector systems
and a lowering of the containment levels for exper-
iments in this organism is also appropriate.
We cannot allow scientific and technological progress
to be hampered by unnecessary regulation.

Thomas St. John
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UNIVERSITY OF COLORADO
MEDICAL center

4200 CAST NINTH AVENUE

DENVER COLORADO 00262

or M ICAO I 3LOSI and immumoiocv December 26, 1979 t|lD»mohi
>03 ' 3 >4-7003

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I have carefully read and considered the arguments for and
against altering the NIH Guidelines for Recombinant DNA Research,
as they appear in the Federal Register, Vol . 44, No. 232, Nov. 30,
1979. I am very much impressed by the thoroughness of the
Recombinant DNA Advisory Committee’s work and I am essentially in

agreement with their major col

i

K-12/P1 Recoimendation" . As
a long-time £. col

i

geneticist and occasional user of recombinant
DNA technology, I feel that I can make an objective evaluation
of their recommendation.

I think that your Proposed Decision on this recommendation, as
specified in Section III-E of your report, is appropriate in all

respects. I agree that there should be no blanket exemption of
all £. col

i

K-12/P1 experiments and that local IBCs should take
on the major responsibility for reviewing registered proposals
of this type and for determining that the requirements of the
Guidelines are met. The purpose of this letter, therefore, is to
indicate my full support for your Proposed Decision.

Yours sincerely

Austin L. Taylori^ Ph.D.

Associate Professor of
Microbiology/ Immunology
School of Medicine

ALT/vet
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STANFORD UNIVERSITY MEDICAL CENTER

DEPARTMENT OF GENETICS

December 26, 1979

Dr. Donald Fredrickson
Director, National Inst, of Health
Bethesda, Maryland 20013

Dear Dr. Fredrickson,

I strongly support the approval of the version modified and

approved by you regarding: 1) much of the cloning in JE. col i K-12

be exempt from NIH guidelines and 2) Pi containment would be

sufficient. It is however important that any of these type of

experiments must be registered with the Institutional Biosafety Com-

mittee prior to the initiation of the experiment.

A.T. Ganesan
Professor
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Dr. Fredrickson, Director

NIH

December 26, 1979

Bethesda, Md . 2 02 05

Dear Dr. Fredrickson,

Please approve as quickly as possible

the 1 1 1 -(>0) paragraph of the guidelines

(Federal Register 44, p. 69210). As a lab-

oratory assistant I believe that working with

P2 or P3 containment is more dangerous for

us than working in a PI laboratory. Also,

we believe the danger you are trying to

contain is mostly imaginary.

Sincerely yours,

S' ‘

Tim Durfee

Medical Genetics?

University of Wisconsin

Madison, WI 53706
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Department of Microbiology

and Immunology
Baylor College of Medicine

Texas Medical Center
Houston, Texas 77030

(713) 790-4471

ROBERT P. WILLIAMS
Chairman

Board of Governors

Ampriran Ar of Hflirmbuilogy

R. F. ACKER
Executive Director

Headquarters Office

1913 I Street. N.W.
Washington. D.C. 20006
(202) 833-9680

December 26, 1979

Dr. Donald Fredrickson

Director, National Institutes of Health

Bethesda, MD 20205

Dear Dr. Fredrickson:

You may be interested in comments about the proposed changes in the

guidelines for use of recombinant DNA as published in the Federal Register of

November 30, 1979. These changes represent a realistic modification of the

excessively restrictive guidelines previously proposed. In particular, the down-
grading of the containment required for experiments that use Escherichia coli K-12
host vector system is most appropriate. Every day microbiologists throughout the

United States isolate and manipulate pathogenic bacteria in clinical laboratories.

These laboratories usually operate at the level of PI containment, and accidents

in which the pathogenic bacteria have been released are few. My point is that

by the use of common aseptic techniques that are known to all microbiologists

who work with pathogenic bacteria, containment of such host vector systems in

E.. coli K-12 should not provide a hazard. As the microbiologists have pointed

out in the past, any investigator who works with bacteria should be thoroughly

trained in the use of aseptic techniques. This type of training applies particularly

to recombinant DNA experiments.

The scientists who advise the committees that deal with recombinant DNA
problem are capable and competent. Their efforts to prepare safe guidelines are

enormous, and they approach the task with considerable dedication. I am confident

that their advice should be taken seriously. The revised guidelines were proposed

only after careful consideration. The National Institutes of Health under your

guidance have approached this problem with careful and thoughtful deliberation.

Your efforts merit the praise of all laymen and scientists.

Robert P. Williams, Ph.D.
Chairman, Board of Governors

ml

cc: Robert F . Acker
Harlyn 0. Halvorson
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United States
Department of

Agriculture

Animal and
Plant Health
Inspection Service

Washington, DC
20250

December 26, 1979

Dr. Donald S. Fredrickson, Director
National Institutes of Health
9000 Rockville Pike
Bethesda, MD 20014

Dear Dr. Fredrickson:

We wish to call to your attention that the proposed guidelines for recombinant
DNA research (Federal Register 44, No. 232, pages 69210-69251, dated
November 30, 1979) do not contain any reference to the U.S. Department of

Agriculture (USDA) permit requirements for the movement of plant pathogens
across State lines. However, the guidelines do contain a comparable reference
to animal pathogens (Appendix B, pages 69232-69233).

It is true that the information about plant pest permits does not warrant
inclusion in the guidelines on the basis that it is directly related to the

biohazards of recombinant DNA research. However, it would be a service to

scientists, particularly if they are not plant pathologists, to be aware of

their responsibilities under the Plant Pest Act of 1957.

Under the Act, a permit is required to knowingly move a plant pest across
State lines. Both State and Federal regulatory officers are involved in

approving the permit. The permit requirement is in effect whether or not a

scientist is conducting recombinant DNA research. However, for recombinant
DNA research, if a scientist wishes, for example, to work with the bean golden
yellow mosaic virus (page 69222, paragraph III-C-3) ,

he would need to acquire
the virus. The virus is not known to occur in the United States except under
permit for scientific purposes. The scientist should be aware that in order to

move the virus into his State, he would have to obtain a USDA permit.

The USDA Recombinant DNA Committee (formerly Joint Council for Food and

Agricultural Sciences Recombinant DNA Committee) Procedures for intramural
and extramural research involving recombinant DNA contain the information.
However, the USDA Procedures would not cover all scientists using plant
pathogens.

We suggest that the "Hazard Classification of Plant Pathogens" proposed by the

Workshop on Risk Assessment of Agricultural Pathogens at a meeting held In

Washington, D. C. , on March 20-21, 1978, be used in the NIH guidelines in

Appendix B. The classification was transmitted to you by Dr. Peter R. Day in

his letter of April 4, 1978. The report was printed in the Federal Register
as an appendix to one of the NIH guidelines statements.

In essence we proposed that Appendix B (November 30, 1979, Guidelines and

Actions) be extended to include after "III, Animal Pathogens (3)," the

following:

"IV. Plant Pathogens (3)

Class 1A Agents - Plant pathogens not in Class IB.
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Dr. Donald S. Fredrickson 2

Class IB Agents - All organisms that are subject to quarantine
restrictions for any of the following reasons:

(i) Plant pathogens not known to occur in the United States.

(ii) Plant pathogens that are not widely distributed throughout the

ecological range of their hosts in the United States.

(iii) Plant pathogens subject to U.S. Federal or State eradication or

suppression programs.

A USDA permit^/ is required to import or to move plant pathogens across
State lines."

We further suggest that the footnote on page 62233 which reads "USDA permit
also required for import and interstate transport" be modified as follows:

"jV A USDA permit, required for import and interstate transport of

pathogens, may be obtained from the Animal and Plant Health Inspection Service,
USDA, Federal Building, Hyattsville, MD 20782."

This modified version of footnote _£/ could then serve as a single footnote for

both animal and plant pathogens.

Sincerely,

L?riw
M. T, Goff t

[
Acting Administrator
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UNIVERSITY OF SOUTH FLORIDA
TAMPA • ST. PETERSBURG • FORT MYERS • SARASOTA

MEDICAL CENTER
COLLEGE OF MEDICINE
DEPARTMENT OF MEDICAL MICROBIOLOGY
BOX 10
12901 NORTH 30TH STREET
TAMPA. FLORIDA 33612

Dr. Donald S. Fredrickson
Director,
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

This letter is to indicate my support of the relaxation of

guidelines for proposed Recombinant DNA Research. As the Chairman of
a Medical Microbiology Department I fully recognize the important need
of appropriate research concerning recombinant DNA. Although such
studies are not currently in progress in our Department, I anticipate
that investigators may wish to do so in the future. I believe the
guidelines as currently recommended would be suitable. No risk has
yet been demonstrated, thus studies on recombinant DNA should be
encouraged, if appropriate, for certain studies. Nevertheless I agree
that there should be registration of such experiments with a local
institutional biosafety committee, allowing pin-pointing of any problems
should they arise. There is no question that useful information is

already being obtained concerning gene structure and function, as well
as synthesis of biomedically important products based on recombinant DNA
studies. I can foresee the use of further recombinant DNA experiments
for immunological research. Indeed, I believe there is probably less
danger in recombinant DNA studies with immunologically important genes
for synthesizing antibody molecules than the current work being done
world-wide using hybridomas with known mouse plasmacytomas as one of

the fusion cell types. Therefore, I strongly endorse the newer guide-
lines being proposed and feel that recombinant DNA studies should pro-
ceed on many fronts.

Sincerely yours,

813 974 2178 December 27, 1979

Herman Friedman, Ph.D.

Professor and Chairman

HF: lp
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY • DAVIS • IRVINE • LOS ANCELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ

COLLEGE OF AGRICULTURAL AND DAVIS, CALIFORNIA 95616
ENVIRONMENTAL SCIENCES

AGRICULTURAL EXPERIMENT STATION
department of plant patholocy December 27, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I would like to respond to the proposed revised NIH Guidelines for
Recombinant DNA Research beginning on page 69210 of the Federal Register,
Friday, November 30, 1979, Part VII.

1. Section I-D-3 (under Prohibitions). "Deliberate creation by the use
of recombinant DNA of a plant pathogen with increased virulence and
host range beyond that which occurs by natural genetic exchange."

I would like to see this statement eliminated from the guidelines. The
inclusion of this statement in the guidelines originated during the
early history of drafting the Guidelines. The statement was discussed
at the USDA-NSF Invitational Workshop on Recombinant DNA Research in
Relation to Plant and Animal Sciences, April 12-13, 1977. At that
time little information was available on plant pathogens and many of

us did not accept the scenaristic viewpoints about "creating" new
plant pathogens. Still that statement remains in the current revision.

I would like to document my argument for elimination of this statement.

A. We have shown that Agrobacterium tumefaciens strains with limited
host range and virulence (small gall production) can be altered by
natural genetic means into a pathogen with broad host range and
high virulence equivalent to but not exceeding that of wild type
species with broad host range and high virulence character. I

enclose a reprint documenting this. It is true that virulence and
host range were increased by natural genetic means. However, the

same type of experiment can be performed by inserting the virulence
specifying genes by genetic transformation. If recombinant DNA
molecules are used (which will be the case when Ti plasmid segments
are cloned for functional analysis) , then it is a prohibitive
experiment even though one is simply inserting the same genes by
using a different technique. On one hand we are deliberately "creating"
a plant pathogen and on the other the experiments seem to be exempt
from the guidelines because it is a self-cloning experiment.

[604]



Dr. Donald S. Fredrickson 2 December 27, 1979

B. There is not a single documented case where a serious bacterial plant
pathogen (some under State quarantine) have escaped from a laboratory.
Furthermore geographic, climatic and natural barriers restrict a given
plant pathogen to a given area. For example, Xanthomonas oryzae ,

a serious pathogen of rice, does not exist in California because of

relatively dry climatic conditions even though thousands of acres of

susceptible rice varieties are grown here. These natural barriers
also limit where the host plant must be cultivated. We had discussed
portions of this well known limiting factor of plant pathogens at the

Workshop on Risk Assessment of Agricultural Pathogens held on March
20-21, 1978. Everyone seemed to have agreed on this fundamental
fact and yet the prohibition on plant pathogens remains in the

Guidelines!

C. Because of the complexity of pathogenesis, it is extremely difficult
to perceive the "creation" of a new plant pathogen by recombinant
DNA technologies. In order to create such a pathogen one cannot
simply draw upon the existing gene pool to do so. Otherwise we
simply would construct a pathogen no more serious than the one that

exists in the wild habitat. Even so, suppose we do construct a

"new" plant pathogen, a number of critical criteria must be met
before it can compete effectively in nature.

2. Appendix A. Sublist A (page 69232)

There are seven genera and two species of two other genera of the

Enterobacteriaceae in Sublist A [a total of 9 of 12 genera (acc. Bergey's
Manual of Determinative Bacteriology, eighth edition)].

I specifically focus your attention to the listing of Erwinia amylovora .

I suggest the listing be modified and list the genus Erwinia instead
of a single species. Erwinia species comprise plant pathogens and
epiphytes. Like the other Enterobacteria listed, they readily exchange
genetic material by natural means with _E. coli (Federal Register Part IV,

July 28, 1978, page 33177). EL coli and other genera display about 20%
DNA* DNA homologies with Erwinia species. Such homologies also exist
between EL coli and the other genera in Sublist A. (See enclosed reprint
of the genetic homology experiments as one of several examples)

.

The genetic inter-relationship between these Sublist A genera and
Erwinia (also a bona fide member of the Enterobacteriaceae) indicates a

genetic continuum within this family of bacteria. I find it difficult
to see the rationale of restricting the exemption to a single species
feuch as Erwinia amylovora ) within this family. Particularly Erwinia
species because of their inoffensive feature relative to other genera
in Sublist A that comprise species that are opportunistic pathogens of

man.

I hope that RAC will ponder these recommendations and hopefully
incorporate them as revisions in the new Guidelines.

Yours sincerely

CIK:rl

^xcf^Dr. William Gartland

"Clarence I. Kado
Professor
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Cold Spring Harbor Laboratory
P.O. Box 100, Cold Spring Harbor, New York 11724 (516) 692-6660

December 27, 1979

Director
National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I am writing in support of the new N.I.H. guidelines
for recombinant DNA research as published in the Federal
Register of November 30, 1979. I would like to emphasize
my approval of the proposed change to classify most
experiments using coli K-12 host-vector systems at the
PI level of containment. I think that the Recombinant
Advisory Committee was correct in their recommendation of
this proposal and that studies of the pathogenicity
and transmission of coli as well as the risk assessment
experiments of Drs. Rowe and Martin make the downgrading
of E^_ coli K-12 experiments extremely sensible.

Very truly yours

Dr. Terri Grodzicker
Senior Scientist
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DEPARTMENT OF MICROBIOLOGY

THE MEDICAL COLLEGE OF WISCONSIN
8701 WATERTOWN PLANK ROAD

MILWAUKEE, WISCONSIN 53226

Telephone (414) 257-8253 Reply to: P.O. BOX 26509

MILWAUKEE, WISCONSIN 53226

December 27, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I read with interest your proposed changes in the NIH Guidelines for

Recombinant DNA research, as published in the November 30, 1979 issue
of the Federal Register. I concur with your changes in all respects
and have one suggestion which, although not necessary, might improve
the wording slightly. My concern is that the term "eucaryotic protein"
in section IV-D-l-c is perhaps not well defined, i. e., does it refer
specifically to proteins encoded in the DNA of eucaryotic organisms
and if so, are animal viruses and viroids considered to be eucaryotic
organisms?

Although somewhat more wordy, the last sentence in paragraph 1 of

section IV-D-l-c might be changed to read as follows: "An exception,
however, which does require prior review and approval by the IBC is any
experiment in which there is a deliberate attempt to have the E. coli
K-12 efficiently express as a protein product the information carried
in any gene derived either from a eucaryotic organism or from any virus
or viroid which infects a eucaryotic organism."

This change, as underlined, is suggested solely for the pupose of

calrifying what I interpret to be the full intent and meaning of the

term"eucaryotic protein."

Kent w. wiicox, rnu
Assistant Professor
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The Milton S. Hershey Medical Center

The Pennsylvania State University

Hershey, Pennsylvania 17033

717 534-8253

Evan Pugh Professor of Microbiology

American Cancer Society Professor of Virology

Professor and Chairman, Department of Microbiology December 27 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I wish to comment concerning Alterations in the NIH Guidelines for
Recombinant DNA Research. I am the Biological Safety Officer for this

school and was a member of the working group to revise the guidelines
for recombinant DNA research.

It is my current opinion that recombinant DNA research is advanc-
ing rapidly and is likely to make the first real direct impact that mole-
cular biology is having on medical practice . Certainly

,
numerous

research problems are now going to be attacked much more effectively

because of recombinant DNA research and while it is impossible to say
that there is no risk under any circumstance, no real risks have been
demonstrated thus far. This suggests to me that local registration with
the appropriate committees should be the main avenue for control of

research in this area.

I therefore hope that the guidelines can continue to be relaxed as

additional experiments are carried out suggesting that the original antici-

pated risks are not likely to represent major problems for the community
and population at large. I would suggest that we continue to stress that
workers in this area should be trained in microbiological techniques to

minimize the risk of unexpected accidents.

I certainly thank you for your efforts.

With best wishes.

FR/ksy
1F1
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ROSWELL PARK MEMORIAL INSTITUTE

666 Elm Street Buffalo, New York, 14263

Department of Health State of New York

David Axelrod, M.D.

Commissioner of Health

Gerald P. Murphy, M.D., D.Sc.

institute Director

December 27, 1979

Dr. Donald Frederickson
Director of the National

Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I strongly recommend that the new proposed guidelines of November 30, 1979
be instituted. Section I I 1-0 (p. 69218) is particularly rational. A multitude
of real environmental problems confront us today. I believe it is irresponsible to

waste time and energy regulating non-existent hazards.

Recombinant DNA research has already demonstrated its worth as a tool

in basic research and as a technique by which many of our medical and energy
problems can be solved. This revision removes some of the impediments that

hamper this work, and it is clearly a positive step in the direction of common
sense in the federal guidelines.

S i nee re 1 v .

Dr. Kenneth W. Gross
Cancer Research Scientist
Department of Molecular Biology

cb/KWG
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DUKE UNIVERSITY MEDICAL CENTER

Department of Microbiology

and immunology 21 December 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson,

I am writing concerning the proposed changes in the NIH
Guidelines of Recombinant DNA research. I would like to express
my strong support for the proposal that experiments involving
propagation of recombinant DNA molecules in EL coli K12 be
carried out at the P1/EK1 level of containment and that these
experiments be registered with the local IBC, prior review and
approval by which would only be required for experiments involving
deliberate attempts to have EL coli K12 express efficiently a

gene coding for a eukaryotic protein. The reason why I support
this recommendation is that there is not the slightest evidence
that any risks are involved in such experiments

,
whereas the

benefits derived from cloning segments of eukaryotic DNA are
enormous . It thus boils down to a simple cost-benefit analysis.
Since the benefits are known to be enormous, while the risks are
completely imaginary, it is clear that it would be to the advantage,
health and well-being of the American people if such experiments
were subjected to as few restrictions as possible.

Sincerely yours.

WV-A fylLuC.

Dr. W. K. Joklik
Chairman

WKJ/ cw
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THE WISTAR INSTITUTE
THIRTY-SIXTH STREET AT SPRUCE

PHILADELPHIA, PA. 19104

HILARY KOPROWSKI. M.D. Phone: (215) S87-6700

CABLE ADDRESS: WISTARINST

27 December 1979

Dr. Donald Frederickson
Director
National Institutes of Health
Bethesda, MARYLAND 20205

Dear Dr. Frederickson,

I understand that your office is presently considering revised guidelines
regarding the use of E.col

i

K12 host vector systems in recombinant DNA experi-

ments. In my view, the distinction of non-eukaryotic and eukaryotic protein
insertion is unnecessary in requirements for Institutional Biosafety Committee
(IBC) approval, as there is no evidence of increased danger in the eukaryotic
DNA sequences. Thus registration of experiments with the IBC should be suf-

ficient for eukaryotic cellular work as well. I present these views as an indi-
vidual who has not participated and has no plans to participate in recombinant
DNA type research, but has served as Chairman of the Wistar Institute Biosafety
Committee processing approximately 15-20 Memoranda of Understanding.

The importance of appropriate Biosafety considerations is of great concern.
However, efforts should be directed towards maximizing investigative time in the
pursuit of research and minimizing time spent on justification of experiments.
The present system of Institutional Biohazard Committees seems quite adequate to

deal with dangers imposed by recombinant DNA research. The danger of E . col

i

K12
i s minimal

.

Thank you for your interest.

Sincerely yours

,

Theodore Pincus M.D

Professor
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The University of Alabama in Birmingham
Department of Microbiology

December 27, 1979

Dr. Donald S. Fredrickson
Di rector
National Institutes of Health
Bethesda, Maryland 20006

Dear Don:

I'm less than totally convinced by the information in the November 30, 1979

Federal Register that it is prudent to allow cloning of all DNA at the PI +

EK1 level except where prohibited. I also find it inconsistent to prohibit
"deliberate formation of recombinant DNAs containing genes for the biosynthesis
of toxins potent for vertebrates" while permitting shotgun cloning of DNA from
Clostridium botulinum , Corynebacterium diptheriae or any other class II pro-
karyotic hosts under PI + EK1 containment when the goal is not to recover clones
with genes for toxins. I should note that genes from class II bacterial etiologic
agents are faithfully expressed in E_. coli even though the hosts from which the

DNA is isolated are unable to normally exchange genetic information with E. col

i

.

Sincerely yours

,

RCIII/pp

University Station / Birmingham, Alabama 35294

An Affirmative Action / Equal Opportunity Employer
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THE SALK INSTITUTE

December 27, 1979

Dr. Donald S. Fredrickson
Office of the Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I have recently received a copy of the Federal Register issued on

Friday, November 30, 1979, proposing new guidelines for recombi-
nant DNA research. I have carefully read the arguments leading to

the proposed new guidelines in Section IH-O (pp. 69245). I think

the risk assessment experiments, the report from Dr. Brenner, and

the comments of various immunologists regarding auto-immune disease

potential of the recombinant DNA considerably diminish the hazards
associated with recombinant DNA technology.

I fully support your contention that all experiments using E . c oli K-12
host vector systems be carried out at a PI + EK1 level.

Best wishes

.

Sincerely,

4
I

i / ' i :

Inder M. Verma
Associate Research Professor

IMV /eg
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THE MILTON S. HERSHEY MEDICAL CENTER
THE PENNSYLVANIA STATE UNIVERSITY

DEPARTMENT OF MICROBIOLOGY

HERSHEY, PENNSYLVANIA 17033

717 534-8253

December 27, 1979

Dr. Don Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I have examined the recent recommendations of the Recombinant
DNA Advisory Committee as summarized in the November 30, 1979 issue
of the Federal Register. My comments are directed towards the down-
grading of E. coli K-12 containment for recombinant DNA cloning
studies

.

The overall experience of numerous investigators with recombinant
DNA techniques indicates that a downgrading of E. coli K-12 contain-
ment levels is reasonable and timely. The new recommendations of the
Recombinant DNA Advisory Committee in this regard are appropriate
and should be enacted. These recommendations are consistent with our
continuing concerns for safety and will facilitate basic medical research.
Our experience with local Institutional Biosafety Committees indicates
that they provide an effective and efficient mechanism for experimental
review of recombinant DNA experiments. The various investigators in

our Department of Microbiology who are directly involved in recombinant
DNA methods are equally supportive of the Institutional Biosafety
Committee as well as the new recommendations under consideration.

I highly support the new recommendations of the Recombinant DNA
Advisory Committee as described in the November 30, 1979 issue of the
Federal Register. My colleagues and I would be happy to see these
recommendations enacted and would be happy to help you in this regard.

Sincerely yours,

JcL
John Taylor, Ph.D.
Associate Professor

JT/ksy
1B1
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PEOPLES BUSINESS COMMISSION
1346 Connecticut Avenue, NW, Suite 1010, Washington, DC 20036, (202) 466-2823

December 28, 1979

Patricia Harris, Secretary
Department of Health, Education and Welfare
Washington, DC 20201

Dear Secretary Harris:

I write to present comments on proposed actions by you and the NIH relative

to recombinant DNA research and development:

* I oppose the massive relaxation of containment requirements pro-

posed for the overwhelming majority of recombinant DNA experi-

ments. This is especially inappropriate in light of recent studies

which show that we have already created new pathways into the

ecosystem for carcinogenic agents. (See Dr. Stuart Newman's letter

to the NIH Office of Recombinant DNA Research in the Federal
Register November 1st, page 63076, and "Recombinant DNA Policy:

From Prevention to Crisis Intervention" by Dr. Susan Wright in

Environment
,
November 1979.)

* I protest the complacency and negligence of the DHEW and NIH
in their failure to require mandatory compliance of safety provi-

sions by private parties and corporations. This despite a vote of

the Department's Recombinant DNA Advisory Committee calling

for mandatory compliance. There is no evidence whatsoever that

private industry can or will effectively monitor itself in the public

interest —especially with regards to such an economically volatile

technology.

* I oppose any proposal to allow for industrial scale-up experiments
before a comprehensive national genetic engineering policy is de-
bated and implemented.

The development of genetic engineering technologies is an enormous and
awesome development not only for this country, but for all of humankind.
It is unconsciounable that we have failed as of this date to even debate
the implications of this issue which will within a few years affect every
U.S. and world citizen.

We are well on the way toward developing the science and industrial infra-

structure for a bio-industry and for the practice of human genetic interven-

tion. Yet there has been no attempt to determine the consequences of
such a course for society. We have a patchwork of guidelines, advisory
committees and policy whose creators are basing their efforts on hope,
some good intentions and a tremendous amount of scientific and economic
competition. This is not enough. Have we learned nothing from the recent
history of the attempted development of nuclear power; about regulatory
conflict of interest; about privileged treatment for private industry; about
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P. Harris, 12/28/79, page 2.

pie-in-the-sky promises and the premature grasping at new technologies?

Are we not committing the very same errors as we proceed to dominate
our biological resources, to 'harness' DNA, with the new and seductive

technologies of molecular genetics?

The similarities to one who has followed these developments for four years

are hauntingly similar. The effects are potentially more disasterous and
permanent.

Recent studies, including those of the National Academy of Sciences, (see

Conservation of Germplasm Resources
, 1978) report the disasterous plight

of germplasm resources on this planet due to the errors of our society's

agribusiness, industrial development and consumption. Why then, are we
preparing to so fundamentally alter and redirect our genetic resources?
Must every generation learn the errors of the pioneering mentality by first

hand experience? Will we victimize not only the environment, but our-

selves, our values and our ethics this time?

Why can't the scientific and political leadership affirm that our priorities

must be redirected toward genetic conservation, not exploitation, toward
the prevention of genetic diseases, not high-tech manipulations to cure

conditions which other technologies are creating, and toward the protection

of the public and laboratory workers' health and safety?

I am enclosing a copy of the PBC friend of the court brief recently filed

with the U.S. Supreme Court which will soon hear the case where private

corporations are asking for the right to patent the life forms created
in their laboratories. The brief further catalogues the plight of our genetic

resources and challenges the notion that genetic engineering is in the public

interest.

I respectfully voice my opposition to current proposals to relax the recom-
binant DNA guidelines and to the current privileged treatment of corpora-
tions by the DHEW. I further ask the Secretary to create a national forum
where I and other citizens can record our opposition to our headlong rush

into the genetic age.

Enclosure: Amicus Curiae Brief of the Peoples Business Commission in

Parker v. Bergy, et al. (U.S. Supreme Court #79-136).

Co-director
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HARVARD UNIVERSITY

The Biological Laboratories

16 Divinity Avenue

Cambridge, Massachusetts 02138

December 28, 1979

Dr. Donald Fredrickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing to urge you to support the proposed
guidelines for Research Involving Recombinant DNA Molecules,
most recently published in the November 30 Federal Register.
A broader knowledge of the properties of coli and the
nature of pathogenicity has shown us that many of the original
hypothetical dangers were exaggerated. Furthermore, specific
experiments with recombinant DNA strains and our deeper
knowledge of eukaryotic gene structure has shown that
actual recombinants are innocuous. Thus I support the new
proposed Guidelines which represent a level of regulation of
recombinant DNA experiments comensurate with the risks of
such experiments.

Sincerely

,

Walter Gilbert
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BACTERIAL PHYSIOLOGY UNIT
HARVARD MEDICAL SCHOOL

Bernard D. Davis. M.D.

Adele Lehman Professor

of Bacterial Physiology

December 28, 1979

Boston, Massachusetts 02ttS
Telephone, < * >

7

732-2022

Dr. Donald Fredrickson, Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Don:

As you know, I have believed from the start that the hypo-
thetical dangers from recombinant DNA were greatly exaggerated,
and I feared that the expensive and time-consuming procedures in-
troduced for regulating this research might stay with us, like
some "temporary" buildings in Washington, for many years to come.
I would therefore like to commend you, and the RAC, for relaxing
the guidelines so rapidly in response to the accumulating evidence.

In the light of the information that you have summarized
in section III-B of the Federal Register of November 30, 1979,
I see no possibility that experiments with E. coli K12 (excepting
insertion of certain particularly dangerous genes) pose any con-
ceivably significant threat to the health of individuals or the
community, or to the quality of the environment. I would, there-
fore, support the recommendation of Dr. Wallace Rowe that these
experiments be completely exempted from the Guidelines. I am
sorry that you consider this degree of relaxation too much for
the present, and that you recommend certain continued restrictions
(though mild ones), and registration with the local IBC. However,
I recognize that you may be responding realistically to conflicting
pressures. I would only emphasize the value of proceeding further
as rapidly as possible in eliminating restrictions that are seen by
the bulk of the concerned and knowledgeable scientific community
as useless and burdensome. As you stated so well on page 69,243,
"In the end unrealistic restrictions will frustrate the general
maintenance of necessary and reasonable precautions.

"

You may be interested to know that in the forthcoming third
edition of "Microbiology", which I am co-authoring with Renato
Dulbecco, Herman Eisen, and Harold Ginsberg, it has seemed advis-
able, in a new chapter on Plasmids and Gene Manipulation, to include
a short section on scientific aspects of the regulation problem
(enclosed) . This statement has been approved by my three co-authors.
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Of course, it is too brief to add anything significant to the dis-
cussion; but I thought you might like to see how some of the next
generation of medical students will be introduced to the subject.

Sincerely

,

Bernard D. Davis, M.D.

BDD/pae
Enc

.
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO

DEPARTMENT OF BIOCHEMISTRY BERKELEY, CALIFORNIA 94720

December 28, 1979

Dr. Donald S. Fredrickson
Director, National Institutes of Health
Building 1 , Room 124
Bethesda, MD 20205

Dear Dr. Fredrickson:

This letter is in response to your request for comments on the

proposed revisions of the guidelines governing recombinant DNA research
published Friday, November 30, 1979. Our Institutional Biosafety
Committee met on December 20, 1979, to discuss the revisions, primarily
the "E. coli K12/P1 Recombination," Section IIIE, page 69245.

The committee strongly supports this proposal insofar as it reflects
the deregulation of this class of experiments in response to the accumu-
lation of considerable evidence that E_. col

i

K12 is not a plausible epidemic
pathogen. However, the committee was nearly unanimous in feeling that there
is an inconsistency in reducing the containment level of these experiments
with organisms of no known pathogenic potential to PI, yet maintaining
Federal supervision of these experiments, as implied in the new registration
procedure. The effect of the action is to continue or increase an already
onerous administrative load on the IBC's while at the same time abolishing
all but token containment. It is not argued by anyone that PI level contain-
ment will prevent laboratory infection of workers in the event a true
pathogen is involved. Hence, unless there is some evidence of pathogenicity,
we feel there is no justification for continued regulation, and we urge that
the original RAC proposal to exempt these E_. col

i

K12 experiments be recon-
sidered. Such exemption would in no way preclude IBC's from registering
relevant experiments and monitoring a PI level containment. However, it

would eliminate the Federal role in mandating the procedures to be followed.

It may have been overlooked in the considerations of this issue that
the original justification for the adoption of Federal regulations governing
recombinant DNA work was the threat of the construction of a novel epidemic
pathogen in the absence of concrete knowledge as to the properties of
recombinant organisms. This led to the unprecedented decision to regulate
all such work at public and private institutions regardless of its source of

funding in the complete absence of any evidence of hazard. After nearly
eight years of study there is well documented evidence as to the lack of
novel hazard. We feel that to continue Federal regulation after evidence
has been obtained that there is no clear threat to the public health is a

waste of already dwindling Federal scientific resources and in addition,
sets an ominous precedent for future Federal regulatory adventures. In
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Dr. Donald S. Fredrickson - 2 - December 28, 1979

addition, at the level of the working scientist or student, the
perpetration of needless regulations, directed at imagined hazards, under-
cuts our continuing efforts to institute and make effective safety practices
governing the handling of real pathogens and toxic agents.

Si ncerely

,

Michael /Chamberlin
Chairman
Chancellor's Advisory Committee

on Biohazards
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Baylor College of Medicine
DEPARTMENT OF CELL BIOLOGY • 713 791-4701

December 29, 1979

Dr. Donald S. Frederickson
Director, National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson,

This letter is written to express our support for the
proposed changes to the Recombinant DNA Guideline revisions,
published in the Federal Register, Nov. 30, 1979.

Both the evaluation of possible risks expressed in the
Environmental Impact Assessment, and the proposed revised NIH
Guideline revisions, make a reasonable case for downgrading
the selected E. coli K-12/P1 experiments to a lower level of
physical containment

,
with registration and review by the IBC

where necessary.

We shall continue to support any such changes in recom-
binant DNA guidelines, in the hope that a program of continuous
reevaluation will allow the flexibility necessary for realizing
the premise of this technology, yet realistically balance with
the necessary risk assessment and public safeguards.

Sincerely,

EWO: jd
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DEPARTMENT OF MICROBIOLOGY AND MOLECULAR GENETICS

HARVARD MEDICAL SCHOOL

25 Shattuck Street

BOSTON. MASSACHUSETTS 02115

29 December 1979

Dr. Donald S. Fredrickson
Di rector
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I believe that you should reconsider the question of the col

i

exemption as voted for by the RAC at its September 1979 meeting. I am

certain that both of us agree that recombinant DNA technology will generate
interesting and exciting new results. My only qualms lie in the speed at

which this work proceeds. Exemptions and/or lowering of containment
increase this pace and the potential hazards involved.

I have again read through all of the NIH sponsored risk assessement
results. Present results in this area make me believe that we are not
ready for the wide scale £. col i exemption as voted for at the September
RAC meeting and recently published is the Federal Register. Many important
questions of risk assessment have not yet been addressed as posed at the NIH

sponsored Falmouth Risk Assessment Conference. Equally as important, results
which are in are far from clear cut in demonstrating lack of risk. In fact,

the Martin-Rowe polyoma virus results suggest just the opposite as is clearly
pointed out in the article on this subject in Nature by Rosenberg and Simon
(see Nature 282 , 20-27 December, 773-774, 1979). Likewise, the results of
Stuart Levy on survival of supposedly 'disabled strains' of E_. col i again
provide reason to not approve the col

i

exemption. Here, disabled strains
were found to survive in humans at greater levels than predicted. This point
was brought to your attention previously in a letter from Roy Curtis who
developed the strains in question. It should also be mentioned that Levy's
risk assessment studies on transfer of genetic information from disabled
strains are far from complete since they do not consider transfer to the major
bacterial inhabitants of the human gut - the anaerobes. The most recent
NIH sponsored conference on risk assessment (August 1979) also suggested that
the best test for survival and transfer be done not with disabled strains
but with wild type since if transfer was not found in this case we could feel

more assured that it would not occur with disabled or laboratory strains of
col

i

K-12. Such studies have not been carried out. And lastly, other
NIH sponsored risk assessment studies on survival of £. col

i

in sewage plants
and in the air and on the bench top all demonstrate that the organism survives
at higher than expected levels. Hence, the bulk of the results from NIH
sponsored risk assessment studies suggest that we should not be lowering
containment for this work as specified by the E_. col

i

exemption.
Granting the exemption for E. col

i

studies will also induce many
scientists to broaden the overall scope of their work which will in turn
bring about more and more pressure for further exemptions for other systems
of even greater risk. This has been the situation with previous exemptions
granted by the RAC. Already the RAC is under such enormous pressure that
'here-say' is accepted as fact and facts are often overlooked in the name
of expediency. The well orchestrated letter writing campaign originating
at the University of Wisconsin (Madison) in support of exemptions demonstrates
the lenghts many scientists are willing to go to push for lowering or doing

away with guidelines. This campaign is a political one which may backfire
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Dr. Donald S. Fredrickson
29 December 1979

page 2

in case of accident. HEW and NIH will not fare very well when basic science
turns into political science. We will all suffer because of the self-interest
of a minority of the scientific community.

A typical example of what has occurred at RAC meetings is the proposal
presented at the December meeting for cloning and cross country shipment of
segments of the highly infectious foot and mouth disease virus (FMD). If I

understand correctly, FMD is a CDC Class 5 Agent, and therefore is so potentially
hazardous that it is by law forbidden entrance into this country. At the
December meeting we spent the good part of a morning discussing this proposal.
We also heard from scientists from the Plum Island Animal Disease Center who
proposed to collaborate on this work with scientists from the private firm
Genetech Inc. (of South San Francisco). We were told that the last outbreak
of the disease was in 1929 and that since then embargo of the virus and animals
from certain countries has eliminated outbreak. Yet, despite the presence of
experts involved with this proposal we were never informed by them that a more
recent outbreak had occurred only last year. And, that the outbreak occurred
in the immediate vicinity of the one institution working with this virus, i.e.

nearby to Plum Island. All animals in the area had to be slaughtered. We learned
of this fact only after the vote on the proposal had occurred. This information
was presented to us not by one of the experts in this area but by Shelly
Krimsky, a lay member of the RAC.

The FMD proposal also involved shipping clones of segments of this virus
from the high containment facility at Plum Island to the minimal containment
P2 facilty at Genetech Inc. in South San Francisco. This appears to be a

particularly irresponsible proposal both because of the infectious nature of
HMD and because it is to be shipped to a company which has previously according
to NIH records been in overt violation of NIH recombinant DNA guidelines.
Rationale for cross country shipment from an isolated high containment facility
to a low containment facility in a densly populated area was that Genetech
scientists would be inconvenienced if they were to travel to Plum Island to

carry out their studies on vaccine development. That is almost as absurd as

carrying out potentially hazardous cloning experiments to develop a vaccine
which has not been needed in this country since 1929. Except of course, in

the vicinity of those working with the virus.
The FMD proposal is not an isolated one. We have received others of similar

potential hazard especially from private industry which I am not able to mention
because of proprietary rights involved. Granting of the E_. col i exemption will
have the certain affect of bringing more such proposals to the RAC and more
pressure to approve them. This pressure caused the RAC to vote for elimination
of even simple registration of experiments with local biohazard committees
for those experiments falling under the E_. coli exemption. The rationale here
was that it would eliminate tedious paperwork. This may benefit the scientists
involved but it is not in the public interest.

It is not easy nor pleasant to take the position I have taken in opposition
to most of my peers. However, lowering of guidelines for containment or granting
of exemption will not make the potential hazards disappear, scientific or

political. Based on NIH sponsored risk assessment studies the biological
hazardous appear no less than they were considered to be when the guidelines
were written several years ago.

Associate Professor

cc: Bill Gartland, Jane Setlow, Shelly Krimsky, Roy Curtis, Stuart Levy,

Richard Krause
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Residential College
East Quadrangle

The University of Michigan
Ann Arbor, Michigan 48109
(313) 763-0176

December 30, 1979

The Honorable Patricia Roberts Harris
Secretary
Department of Health, Education, and Welfare
Washington D.C. 20201

Dear Secretary Harris:

I am writing in regard to two changes in the NIH Recombinant
DNA Guidelines published in the Federal Register on November 30th.
I have followed closely developments in the recombinant DNA field
during the past four years. I am engaged in an extensive study
of the evolution of policy for recombinant DNA technology in the
United States and Great Britain, and I also teach a course on the
history of the recombinant DNA controversy at the University of
Michigan. The following remarks address two aspects of the pro-
posed actions: i) relations between the arguments advanced in the
Federal Register and the proposed changes in controls; and ii) the
policy implications of these changes.

I. The "E.coli K-12/P1 proposal (p. 69218). (The arguments
supporting this proposal are given in the NIH director's "decision
document," p. 69234 f.)

According to this proposal, which applies to 80-85% of all work
in the field, experiments would require registration only with
committees within the institutions engaged in the work. There
would be no external oversight and the present system, which requires
registration with the NIH Office of Recombinant DNA Activities,
would be dismantled. Thus this proposal entails the removal of most
of the present controls for E.coli K-12 host-vector systems.

The justification for this major change in policy is given in
section III-B of the "decision document," p.69236. This section
purports to demonstrate a "low probability" for harmful effects
from experiments conducted at the "PI" level of physical contain-
ment. The material is organized under a series of subheadings in
question form, such as: "What is the Likelihood of E.coli K-12
Escape from a PI Laboratory?" I assume that these questions are
rhetorical in thrust and that certain answers to them are implied.
For convenience, I have numbered these subheadings "1"-"12."
Detailed comments on this section are attached. To summarize my
conclusions

:
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Page Two

1. A fundamental but unexamined assumption of the analysis in section
III-B (see discussion following question 1) is that all work with E.coli
host-vector systems would be conducted at the "PI" level of physical
containment in which various safeguards would be maintained. Specifically,
the analysis assumes a ban on mouth pipetting and a requirement that
all wastes be decontaminated before disposal--two major means of pre-
venting exposure to or dissemination into the environment of large
numbers of microorganisms containing recombinant DNA.*

It needs emphasis that there is currently no requirement (only a
recommendation) that institutions require workers in this field to be
trained in good laboratory practice. Experience in the environ-
mental and occupational health and safety fields shows that
safety standards can be difficult to maintain even when the dangers are
well understood and mandatory controls and training programs are in
place. Is it then not wildly optimistic to assume that all workers
in this expanding and competitive field will maintain high standards
of laboratory practice in the absence of controls and of required
training? Under such conditions, a more plausible assumption is that
PI containment will not be maintained, that accidents will occur, and
that there will be cases of exposure to large numbers of E.coli bacteria.

/'wC

2. Many of the arguments developed in section III-B have been used
previously to justify the revision of the guidelines (resulting in
substantial lowering of containment levels and weakening of adminis-
trative controls) published in December, 1978. (See, e.g., the arguments
following questions 2,3,4,6,7,10 (in part), and 12.) All of the re-
maining arguments, except one, are based on data that is either
controversial (e.g. the results of the Rowe-Martin experiment, used
in response to question 10); or incomplete (e.g. the results of the
experiments of Levy et al . on survival of E.coli host-vector systems
in the mammalian intestinal tract, used in response to question 10);
or inconclusive (e.g. the data collected by Richmond, used in response
to question 8, and the results of Brown and Burnett, used in response
to question 9) ;

or not sufficiently comprehensive to justify an across-
the-board removal of controls (e.g. the results of Chan et al . used
in response to question 5) . In the remaining case (question 11) ,

the
argument is not based on empirical data but on the opinions of scientists
who either do or do not believe that strains of E.coli producing modi-
fied peptide hormones might induce autoimmune responses in humans.
These conflicting opinions are hardly conclusive. In fact, they under-
score the need for empirical assessment, as proposed in the NIH risk
assessment plan of September, 1979.

* Mouth pipetting and disposal of active biological wastes are not
the only routes of exposure or dissemination. Other routes, e.g. in-
jection, which can occur either through cuts with broken glassware or
through accidents with hypodermic syringes

,
are not explored in this

document

.

** See attached analysis.
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3. The NIh justification makes use of a scheme for assessing
recombinant DNA risks developed by Dr. Sydney Brenner of the
Laboratory of Molecular Biology in Cambridge, England* The scheme
is being used by the British authorities to assess recombinant
DHA projects. The description of the Brenner scheme (p.69237)
suggests to the uninformed that this approach to risk assess-
ment and the values embedded in it are in harmony with the
arguments and values used to justify the "E.coli K-12/P1"
proposal. In fact, there are important differences between the
two approaches which lead to very different conclusions regarding
both' containment precautions and general policy. Specifically:

i) The Brenner scheme is being used within a regulatory
system which covers all recombinant DNA activities in the public
and the private sectors. Work is screened by a broadly con-
stituted committee (the Genetic Manipulation Advisory Group)
appointed by the Secretary for Education and Science. The com-
mittee advises the Health and Safety Commission, which is responsible
for promulgating and implementing regulations. Important elements
of the British system are:

a) Central registry and screening of recombinant DNA
activities

.

b) Central collection of health data for individuals
working in recombinant DNA facilities.

c) Strong representation of the interests of employees
at every level of the policy-making process.

Elements b) and c) have no counterparts in the current system of
controls in this country and element a) would be eliminated if
the "E.coli K-12/P1" proposal is accepted.

ii) According to the Brenner scheme, recombinant DNA hazards
are assessed on a scale of 0 (no harmful outcome) to 1 (harmful
outcome probable) . Work assessed at the lowest end of the scale is
carried out under category I (comparable to PI) conditions. Work
assessed at the hignest end of the scale is carried out under cate-
gory IV (comparable to P4) conditions. The hazard of a particular
process is determined according to the estimated values of three
factors--f, the estimated fraction of DNA sequences capable of
producing an outcome, h, the probability of expression, and a,

the probability of access of a gene product, or the sequence itself,
to an appropriate target--and the estimated probability of a harm-
ful outcome which they jointly imply. It should be noted that:

* This paper is in section 11 of the "Background Documents on
E.coli K-12/P1 Recommendation," available from the NIH Office of
Recombinant DNA Activities.
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a) In the use of the Brenner scheme, the burden of proof
falls on the investigator to show that an experiment poses minimal
hazard. In contrast, in the "EK1/P1" proposal, a very broad range
of experiments with E.coli is assumed to be of minimal hazard.

b) The Brenner assessment considers only risks to exposed
individuals

,
not those to populations . This is a conservative

approach because bacteria capable of affecting individuals may not
be sufficiently virulent or produced in sufficiently large numbers
to survive and spread from person to person.

These differences are reflected in the substantive outcomes
of the "EK1/P1" proposal and of application of the Brenner scheme.
To give just one example, the cloning of the gene for a human
hormone is classified as a Category IV or III experiment in Britain,
if an EK1 host-vector system is used? Under the "EK1/P1" proposal,
containment would be PI.

In summary, the arguments developed in section III-B of the
decision document do not support the contention that the probability
of a harmful outcome of work with E.coli K-12 host-vector systems
is always very low. Much of the evidence cited was used to justify
revision of the guidelines in 1978. The new evidence that has come
to light since that time does not justify the sweeping changes
contemplated in this proposal. In addition, no empirical data are
available on the hazards of organisms that are engineered to pro-
duce proteins ( an area of great industrial importance) . Neither
the immediate physiological effects or autoimmune effects of such
bacteria in human and animal hosts have been studied.

Given the weakness of the arguments supporting the "EK1/P1"
proposal and the uncertainties and lack of empirical data still
associated with the risks, particularly of industrially important
processes, the most prudent course would be to continue to use
the present NIH guidelines and to modify them on a case-by-case
basis as the relevant risk assessment experiments are carried out
and consensus regarding their implications is reached. The "EK1/P1"
proposal calls for particular caution because it represents a
major reversal of the policy of prevention and anticipation of
hazard that originally informed the move to develop guidelines for
the recombinant DNA field. If this change in policy is accepted,
a most important means for monitoring developments in the recom-
binant DNA field will be lost. At the same time, NIH will lose
its moral influence on the policies adopted in other countries.
Certainly, a precipitous rush to dismantle controls which coincides
far more obviously with mounting industrial momentum in this field
than with any breakthrough in understanding of its potential impact
is bound to be regarded with skepticism.

'

>
'

cSee pp. 12-13 of Annex B of the Brenner report, section 11 of
the "Background Documents."
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II . System of Voluntary Registration, Certification and Compliance
(p . 69229) .

(Arguments supporting this proposal are given in
the NIH director's "decision document," p.69247 f.)

The proposal entails the development by NIH of a voluntary system
of compliance to cover recombinant DNA research, development, and
applications in the private sector. This proposal should be rejected
for the following reasons:

1. There is much evidence from other areas of technological develop-
ment which shows that systems of voluntary compliance are not
generally effective. Deviant behavior is a fairly common phenomenon
of our time, and certainly it is not unknown in the field of occu-
pational health and safety.* It would be naive to suppose that such
behavior will not occur under a system of voluntary compliance for
the recombinant DNA field, especially in view of the intense com-
petitive pressures acting in this field.

2. In implementing a system of voluntary compliance, NIH would assume
quasi-regulatory functions with respect to the private sector. Yet
the NIH director has repeatedly stated that he has no wish for the
Institutes to take on the responsibility of assuring compliance with
its standards. As Dr. Fredrickson stated in December, 1977:

I do want to ....reiterate something that I have, per-
sonally, speaking for NIH, now said in testifying before
at least four congressional committees on this question
of legislative proposals to regulate recombinant DNA ex-
periments, and that is roughly the following. It is that
I believe it a conflict of interest for the National
Institutes of Health to be both the sponsor, the conductor,
and the regulator in the sense of the enforcer, of guide-
lines for this type of research.

We feel it an important responsibility on our part to
engage to the maximum our own resources and those of the
broad community which we support in the preparation and
promulgation of standards, but we cannot conduct here on
this campus roughly ten percent of the research which is
now under NIH aegis and pretend also to police the entire
country, or to be the regulator in the sense that agencies
long or recently established for the purpose of regulation **
could do. We have not the expertise. We have not the desire.

* See, e.g. the testimony of Dr . J

.

Finklea, Hearings of the
Subcommittee on Health and Environment, Committee on Interstate
and Foreign Commerce, U.S. House of Representatives, 95th
Congress, p.287f.

** Transcript of the proceedings of the December 15-16, 1977
meeting of the Advisory , Committee to the Director, NIH, in
Department of Health, Education, and Welfare, Recombinant DNA
Research (U . S . Government Printing Office: Washington D.C.,
September

, 1978), vol.III, p.459.
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If the NIH has neither the expertise nor the desire to
assure compliance with its guidelines, it is clearly a mistake
for it to initiate a system of control for the private sector,
voluntary or otherwise.

Some now confidently assert that controls are unnecessary
because the potential hazards of this field are minuscule (a view
which contrasts with those widely held a few years ago) . It is
well to bear in mind how often similar statements with regard
to the hazards of other fields of science and technology have
proved to be mistaken, and at what cost to those affected. Until
the implications of the recombinant DNA field are clear, a
prudent course would be to develop uniform mandatory controls
in order to provide a public record of recombinant DNA activities
and to assure compliance with federal standards.

The need for controls to cover recombinant DNA activities
in the private sector has been recognized for some time.*This
has always been a major problem with the scope of the NIH guide-
lines. As you know, Senator Adlai Stevenson is proposing to intro-
duce legislation to meet this need. I hope that his efforts will
receive your strong support.

2 enclosures

^Senator Edward Kennedy and Senator Jacob Javits to President
Gerald Ford, July 19, 1976. (Repr. in DHEW, Recombinant DNA Research
(March, 1978), II, pp. 158-60.)

Oversight Report of the Subcommittee on Science, Technology, and
Space, Committee on Commerce, Science, and Transportation, U.S.
Senate, August 1978, p.vii.

National Institutes of Health , "Environmental Impact Assessment of
a Proposal to Release Revised NIH Guidelines for Research Involving
Recombinant DNA Molecules," Federal Register 43 (28 July 1978), 33098.
This document states that "pending legislation introduced in 1978
provides the most promising solution yet available for establishing
national standards for the use of recombinant DNA techniques." The
legislation referred to, H.R. 11192, was not passed.

Lecturer in the History
of Science
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Analysis of Arguments Developed in Section III-B1.

What is the likelihood of E.coli K-12 escape from a PI laboratory?

The assumption that recombinant DNA work with E.coli K-12
host-vector systems will always be carried out under PI conditions
in the absence of required training and of oversight mechanisms
is discussed in my letter.

The discussion following this heading implies that microorganisms
do not "escape" from laboratories in which containment is supposed
to be practiced. Experience does not support this claim. A recent
example is the smallpox case at Birmingham University where an
employee not directly working in the rooms where the smallpox virus
was stored died of the disease. An earlier incident occurred at
the London School of Tropical Medicine in 1973 as a result of infection
of a laboratory worker who in turn transmitted the infection to
two outside contacts, both of whom died. (Department of Health
and Soiial Security, Report of the Working Party on the Laboratory
use of Dangerous Pathogens (London: H.M. Stationary Office, 1975) ,

pTT

The discussion does not address infection of laboratory personnel.
There is considerable evidence on this possibility. See, e.g.
the report of A.G.Wedum, "The Detrick Experience as a guide to the
probable efficacy of P4 microbiological containment facilities
for studies on microbial recombinant DNA molecules," (sponsored
by the National Cancer Institute under contract no. NOl-CO-25423
with Litton Bionetics, Inc.). This study documents 423 cases of
infection and three deaths over some 25 years under a variety of
containment conditions at the Army's biological warfare laboratories
at Fort Detrick, MD.

2. What is the probability of E.coli causing an epidemic by person-
to-person spread?

3. Is E.coli K-12 pathogenic?

4. Can E.coli K-12 be made pathogenic by the insertion of recombinant
DNA?

The arguments used under questions 2,3, and 4 were used to
justify revision of the guidelines in 1978.

5. Does the introduction of eukaryotic shotgun DNA into E.coli
alter its pathogenicity?

The data cited, the results of an unpublished experiment of
Chan, Botstein et al. pertain to a single source of DNA,
Saccharomyces cerevisiae (yeast)

.

While these results seem to be
reassuring, they are quite limited in implication because of the
use of a single source of DNA. It is unlikely that these experi-
ments provide any information concerning the effects of prokaryotic
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DNA on the pathogenicity of E.coli because prokaryotic signals
for transcription and translation differ markedly from eukaryotic
signals

.

6. Does E.coli K-12 implant in the intestinal tract of laboratory
animals?

7. Does E.coli K-12 implant in the human intestine?

The arguments developed in response to questions 6 and 7 were
used to justify revision of the guidelines in 1978.

8. Does E.coli infect laboratory personnel?

The data cited in response to this question comes from the
laboratories of Dr. Mark Richmond (Bristol), Dr. E.S. Anderson
(London), and Dr. Stanley Falkow (Seattle). The data shows that
neither workers in these laboratories nor their families acquired
bacterial strains or plasmids employed in the laboratories.

Again, these results are reassuring, but their use to support
the dismantling of the NIH guidelines is questionable. The observations
were made in the laboratories of three leading bacteriologists

,

whose staffs are trained in the handling of pathogenic organisms.
Thus the most likely interpretation of these results is that micro-
organisms can be handled safely by trained personnel. If this inter-
pretation is correct, the results say nothing about the handling
of microorganisms by untrained personnel under conditions of minimal
control

.

9. Will E.coli K-12 carrying recombinant DNA survive?

It should be noted that this question is meaningless as it stands.
The question appears to mean; "Can E.coli K-12 carrying recombinant
DNA survive in competition with other bacterial strains in mam-
malian hosts?" Preliminary results of two experiments are cited,
presumably in support of the view that E.coli K-12 cannot survive
under such circumstances

,
or survives with very low probability

.

The first result is a table, submitted by D. Brown
,

~'
cdetailing the

results of competition experiments between K-12 strains with and
without recombinant DNA inserts. The table shows that while the

strain without the insert always outgrew the same host with recombinant
DNA, "the growth differential was not large, since it sometimes took

many generations for the host to take over the population." The

second result is a table, submitted by P. Burnett" '''detailing survival

of E.coli K-12 strains carrying recombinant plasmids containing
insulin gene sequences. The table shows that in conventional rats

and mice, the strain and the plasmid were lost during a time period

of 72- 192 hours. In germ-free rodents, the plasmid persisted longer,

up to 50 days.

* Item #4 in part 2 of "Background Documents on E.coli K-12/P1

Recommendation." **Item #9 in part 2 of the "Background Documents."

[632 ]



3

Both tables could be interpreted as suggesting that the
K-12 strain is not overwhelmingly debilitated by the insertion
of "foreign" DNA and that in some environments it might survive
long enough to transfer the inserted DNA to other bacteria. How-
ever, these results must be seen as inconclusive in part because
they have not been published and analyzed formally, even by those
who carried out the experiments, and in part, because they have
not been analyzed in conjunction with other findings on survival.
In particular, they have not been compared to the findings of
Levy and Marshall that "survival studies in the mouse intestinal
tract may not simulate or predict results in that of the human,"
and that plasmids can increase survival of a debilitated strain
of L.coli in a yet undefined way. (Levy and Marshall observed
survival of the debilitated strain of E.coli, % 1776 carrying
the plasmid pBR322 for a mean time of 82 hours in humans.)*

10. Will recombinant DNA be transmitted from E.coli K-12 to other
organisms?

The data of Smith, Anderson, Curtiss, and Hamer cited in the
discussion following this heading were available before the re-
vision of the guidelines in 1978. (It should be noted that Curtiss
does not support the weakening of the guidelines that is now con-
templated. **)

Two sources of data obtained since the revision of the guidelines
in 1978 are also cited:

i) S.Levy et al. "Survival of E.coli Host-Vector Systems in
the Mammalian Intestinal Tract," an unpublished paper contained
in "Background Documents on E.coli K12/P1 Recommendation," part 15.

This experiment is one in a series conducted by Levy under
contract to NIH as a part of the NIH risk assessment program. The
paper reports on a continuation of the work described above, under
q.9. Levy and colleagues observed the plasmid transfer and survival
of the K-12 strain of E.coli and of a debilitated or "EK2" strain
known as "9(1776." in humans and mice. Only one aspect of their results
is mentioned in the discussion under this subheading, namely, that
no evidence was found of transfer of the plasmid pBR322 carried by
the L.coli strains. However, the comment does not mention that these
observations are incomplete. Only transfer to aerobic bacteria was
measured. Measurement of transfer to anaerobic bacteria (a more
difficult operation to carry out) was not attempted.

In addition, the comment does not draw attention to the most
surprising aspect of Levy's work, mentioned above, namely, that
the insertion of the plasmid pBR322"appears to enhance the ability of its
debilitated E.coli host to survive in the intestinal environment
of the human but not the mouse." It should be noted that some
I
S.Levy and B. Marshall, "Survival of E.coli Host-Vector Systems in The

Human Intestinal Tract," Recombinant DNA Technical Bulletin 2 (July 1979).
** R. Curtiss to W.Gartland, 11 May 1979; R. Curtiss to D .Fredrickson

,

4 October 1979. (Letters in sections 3 and 16 of the "Background
Documents .

" )
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scientists see the Levy results as increasing rather than de-
creasing the grounds for concern. Curtiss, for example, has con
eluded that the results and other recent observations on the sur-
vival of E.coli in mice, humans, and in sewage "would indicate
that tne cumulative likelihoods for transmission of recombinant
DNA from EK1 and EK2 host-vector systems are considerably higher
than previously believed."*

ii) The "Rowe-Martin polyoma" experiments. (M. A. Israel et al
.

,

"Molecular Cloning of Polyoma Virus DNA in Escherichia coli: Plasmid
Vector System," Science 203 (2 March 1979), 883-892; "Molecular
Cloning of Polyoma Virus DNA in Escherichia coli: Lambda Phage
Vector System," Science 203 (2 March 1979), 887-892; "Molecular
Cloning of Polyoma Virus DNA in Escherichia coli: Oncogenicity
Testing in Hamsters," Science 205 (14 September 1979), 1140-42.)

These experiments were designed to test the possibility that
E.coli bacteria carrying the genes of a cancer virus might become
vehicles for the spread of cancer genes to human and animal cells.
The reactions of scientific community are documented in the attached
article from Environment . As indicated in this article, considerable
controversy surrounds the interpretation of these results . While
Rowe and Martin claim that their results have "negated" the cancer
scenario, other scientists have arrived at a diametrically opposed
conclusion. ** Furthermore, these experiments have been conducted
only with the weakened strain of E . coli , 9( 1776 . No experiments
have been conducted with the "EK1" strains contemplated for use
in the proposal under consideration.

11. What is the probability of recombinant DNA experimentation
leading to aut immune disease?

No experiments have been conducted to measure this probability
and scientific opinion is divided as to its significance. Resolution
of these differences can only be achieved through an empirical
assessment as proposed in the NIH risk assessment plan (Federal
Register 44 (13 September 1979), 53412f.).

12. Lack of demonstrated hazard to date.

This argument was used to justify the 1978 revisions of the
guidelines. In effect, the argument reduces to the claim that
because no harm has occurred for work conducted under the guidelines,
no harm will occur when these controls are removed. As was noted
in 1978, this line of reasoning contains a logical error.***

* R. Curtiss to W.Gartland, 11 May 1979, p.4. (Letter in section 3 of
the "Background Documents.")
** See also the analysis given in the letter of S.Krimsky to D.

Fredrickson, 24 September 1979, in section 16 of the "Background
Documents .

"

*** Testimony of J.King at a public hearing on the proposed revised
guidelines on recombinant DNA research, Department of Health , Education
and Welfare in DHEW, Recombinant DNA Research (December 1978), IV, 88.
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ST.JUDE CHILDREN’S RESEARCH HOSPITAL
332 North Lauderdale. PO Box 318.

Memphis, Tennessee 38101
(901) 525-8381

Danny Thomas, Founder 30 December 1979

Dr. Donald Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I have just recently learned that the recommendations for revisions
in the Guidelines for Recombinant DNA Research have not yet
received NIH approval. I have personally reviewed the proposed
guidelines as available in the Federal Register. It is clear,
based on information generated both from the NIH and elsewhere,
that K-12 containment should be down-graded. Much important
research has been delayed or entirely shelved because of the
earlier guidelines. Prompt action on the revised guidelines will
be in the best interest of the public.

I hope that governmental bureaucracy will not further adversely
effect the rapid initiation of these changes.

AG/hmh
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Section of Biochemistry, Molecular and Cell Biology

CORNELL UNIVERSITY

N.Y.S. College of Agriculture and Life Sciences

A Statutory College of the State University

COLLEGE OF ARTS and SCIENCES

WING HALL, ITHACA, NEW YORK 1495} Division of Biological Sciences

December 31, 1979

Dr. Donald Fredrickson
Director of the N. I. H.

Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing to support the ammendments to the recombinant DNA guide-
lines which were published in the November 30 Federal Register p 69210-

There is very strong data available which shows that E. coli K12 is
unable to establish itself in mammalian organisms and is unable to transfer
plasmids to other organisms in nature. Furthermore there is strong evidence
that even in the laboratory under favorable conditions strains which carry
plasmids with inserted DNA grow less well than strains which lack the
inserts

.

The multiple assumptions which are required before recombinant DNA
experiments could create a hazzard are so unplausible that it is not reason-
able to hamper research with the current restrictions. All of the current
research in molecular and cellular biology shows that cells devote an
enormous amount of energy and genetic material to regulating the synthesis
and activity of their gene products. I do not see how a new and dangerous
organisms can be created by placing a foreign gene in an already weakened
organisms since that gene will not be regulated in its new environment and
will not have evolved to interact correctly with the other proteins in the

The current regulations on recombinant DNA research not only directly
hamper research; they also waste significant sums of limited research funds
in a non-productive bureaucracy. These changes are a start towards reduc-
ing these problems and I strong support them.

69251

cell

Sincerely yours

David B. Wilson, Associate Professor
Biochemistry, Molecular and Cell Biology

DBW/jb
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THE WISTAR INSTITUTE
THIRTY-SIXTH STREET AT SPRUCE

PHILADELPHIA, PA. 19104

HILARY KOPROWSKI, M.D. Phone: (215) 243-3700

DIRECTOR
CABLE ADDRESS: WISTARINST

January 2, 1980

Dr. Donald S. Fredrickson, Director
National Institutes of Health
Office of the Director
Building 1, Room 124

Bethesda, Maryland 20205

Dear Dr. Fredrickson,

I would like to comment on the proposed amendments of the

guidelines for Recombinant DNA (Federal Register Vol. 44^ 232,

November 30, 1979).

With relationship to the III-O paragraph (page 69218), I think
that this measure was long overdue and should be approved.

In addition. Section I-E-2 is unclear to me. Does this also refer
to eukaryotic virus inserts?

I hope these comments are of some use.

Sincerely yours

Robert Weinmann
Associate Professor

RW : emy
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UNIVERSITY OF VIRGINIA
School of Medicine- Box 441

CHARLOTTESVILLE, VIRGINIA 22908

DEPARTMENT OF MICROBIOLOGY

January 2, 1980

Dr. Donald S. Fredrickson, Director
Building 1

National Institutes of Health
Bethesda, MD 20205

Dear Dr. Fredrickson:

I am writing to support adoption of the new Proposed Guidelines for
"Research Involving Recombinant DNA Molecules" as proposed by the Recom-
binant DNA Advisory Committee and published in the Federal Register,
Vol . 44, No. 232, November 30, 1979.

In particular, the time seems ripe to adopt the recommendation for
downgrading containment facilities for experiments using Escherichia
col

i

K-12 as host for non-transmissible vectors. It is abundantly evi-
dent from a considerable body of data that the EK1 host-vector system
at PI containment is perfectly safe and presents no appreciable hazard.

Clearly, such procedures should not require an MUA for each new exper-
imental situation; notification of the local Biohazards Committee is

surely sufficient safeguard.

Any delay in accepting the new guidelines will significantly inhibit
extremely important research of incalculable benefit and of no foresee-
able danger whatsoever to the public. Therefore, I strongly urge prompt
adoption of the new guidelines in the interest of the public.

Sincerely yours

,

RRW : 1 rp

Robert R. Wagner, M.D.

Professor and Chairman
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA. CALIFORNIA 91125

DIVISION OF BIOLOGY 156-20
January 3, 1980

Dr. Frederickson
The Director
National Institutes of Health
Bethesda, Maryland 20205

Dear Dr. Frederickson:

I am writing in support of the proposed revisions of the NIH Guidelines
regarding recombinant DNA research which involves the use of the host EL coli

K12. My comments address the question of the requirement for submitting a

Memorandum of Understanding (MUA) to the NIH and the physical containment
requirements for such experiments (Federal Register Vol. U4

, No. 232, Nov. 30,

1979 )

.

First, I feel that the provision which eliminates the requirement for
submitting MUA's and registering experiments with the NIH will lead to a
more efficient and rapid application of recombinant DNA technology to biomedical
research. The existing requirement for NIH approval of all recombinant DNA
experiments has led to frustrating and unnecessary delays caused by the
inability of the NIH to cope with the enormous amount of paper work resulting
from the registration requirement. A great deal of effort was made by the
recombinant DNA advisory committee to institute properly constituted local
biohazard committees (IBC). Why not take advantage of these duely constituted
committees? All of the MUA's covering the experiments using E_. coli K12 as

host are simply statements of compliance with NIH requirements for physical
and biological containment. The primary function of the IBC is to make
certain that the proposed experiments are in fact in compliance with the
Guidelines. At the present time this function is duplicated by the require-
ment for submitting MUA's to the NIH.

Second, it is ny opinion that the information summarized in your comments
on the "E. coli K12/P1 recommendation" (Section 3, pages 69235-692U6) fully
Justify the proposed revisions. The information compiled during the past
few years regarding the lack of infectivity and potential pathogenicity of
E. coli K12 with or without recombinant DNA clearly argue that concerns
regarding the dangers of this research can no longer be rationally supported.

Sincerely yours

,

Tom Maniatis
Professor of Molecular Biology

Hi : s c
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HARVARD UNIVERSITY

The Biological Laboratories

16 Divinity Avenue

Cambridge, Massachusetts 02138

January 3, 1979

Dr. Donald S. Fredrickson
Dir ector
National Institutes of Health
Building 1, Room 124

Bethesda, Maryland 20205

Dear Dr. Fredrickson:

I am writing in support of the "_E. coli K-12/P1 r ecoirmendation"

(Federal Register 44^, 69235) for revision of the NIH guidelines
on recombinant DNA experiments. As a microbiologist I find it

unreasonable to believe that the cloning of foreign DNA in _E. coli
K-12 under the restrictions of the recommendation could pose any
public health hazard. Indeed, despite several years of accumulated
experience (and much fruitful accomplishment) , the scientific community
has uncovered no demonstrable hazard in recombinant DNA work.

S inc er ely your s ,

Richard Losick
Professor of Biology

RL/vth
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THE INSTITUTE FOR CANCER RESEARCH
7701 BT1BHOLME AVENUE

FOX CHASE • PHI LlDtLPHIA, PENNSYLVAN IA lOlll

(£15) 042 - lOOO • CABLE ADDRESS'- CAN6EARCH

BARUCH S BLUMBERG. M D .
PH D

ASSOCIATE DIRECTOR FOR CLINICAL RESEARCH
213/728-2203

January 4, 1980

Dr. Donald S. Fredrickson
Director
National Institutes of Health
Bethesda, Maryland 20014

Dear Dr. Fredrickson:

I write to tell you that I support your position that
recombinant DNA research performed with the _E. coli strain
K12 should be classified as P1/EK1. I understand that the

experience with this strain indicates that its hazardous
potential is low and that it, therefore, can be reclassified.

The regulations for the control of recombinant DNA research
it appears, will serve as an example of appropriate self-regulation
by the scientific community. It, therefore, should have built
within it the flexibility to respond to new information. Your
action in changing the classification is an indication of this.

With kind personal regards,

Sincerely yours

BSB: ja
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OU-ECE Or

Baylor College of Medicine
DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY • 713 790-4472

Influenza Research Center • 71 3 790-4469

Immunology Section * 713 790-3127 January 7 , 1980

Dr. Donald Fredrickson

Director

National Institutes of Health

Bethesda, MD 20014

Dear Dr. Fredrickson:

I have studied the proposed guidelines concerning Recombinant

DNA Research (Federal Register, November 30, 1979) and wish to

express my agreement with the indicated changes. The proposed changes

in Section III-O are of particular significance because they represent

much more realistic restrictions than the previous guidelines. It is

apparent that the committee responsible for these decisions is

exercising good judgment and should be commended.

Sincerely,

Duane L. Pierson

Assistant Professor

ml
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